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In his third chapter on SOUND, Edgar Villchur discusses the components t'mt 
make up a sound reproducnig system for the home, ranging from the sim- 
plest to the most complicated y and outlines their requirements. See page 24. 





Tired oj commercials during your Sunday afternoon drive? Want to 
choose your own music while you travel across thv country — or 
just to the market? New motophono is the answer. See p^ge 15. 



HIGHWAY HI-FI— Records while you ride 

AT HOME WITH AUDIO 

THE SOUND REPRODUCING SYSTEM 

THE SCHOBER ELECTRONIC ORGAN — Part 1 



LARGEST PRODUCERS IN THIS FIELD FOR TWO DECADES... 

HIGH Q INDUCTORS 

FOR EVERY APPLICATIO 



ROM STOCK... ITEMS BELOW AND 650 OTHERS IN OUR CATALOGUE EL 



MQ Series 
Compact Hermetic 
To raid Inductors 

The MQ permalloy dust toroids 
combine the highest Q in their 
class with minimum size. Stability 
is excellent under varying volt- 
age, temperature, frequency arid 
vibration conditions. High perme- 
ability case plus uniform winding 
affords shielding of approximately 
80 db. 
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MQ£ 

15 stock values 
from 7 Mhy. 
to 2.8 Hy. 



MQA 

19 stock values 
from 7 Mhy. 
to 22 Hy. 
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MOB 

12 stock values 
from 10 Mhy. 
to 25 Hy. 




VIC case structure 
Length Width Height 
M/4 1-11/32 1-7/16 
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VIM 


.0085 


vrc-12 


1.3 


VID-2 


.013 


VIC-13 


2.2 


VIC-3 


,021 


VJC-14 


3.4 


VIC-4 
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21. 


vic-a 
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vic-ia 


33. 
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.34 


VlC-20 
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VJC-10 


.54 


VJC-21 


83. 


VFC-11 


.85 


VIC-22 


130. 




MQL Low Frequency Hlgti Q Celts 

The MQL series of high Q coils employ special 
laminated Hipermalloy cores to provide vary high 
Q at low frequencies with exceptional stability for 
changes of voltage, frequency, and temperature. 
Two identical windings permit series, parallel, or 
transformer type connections. 
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VIC Variable Inductors 

The VJC Inductors have repre* 
sented an Ideal solution to the 
problem of tuned audio circuits. 
A set screw in the side of the 
case permits adjustment of the 
inductance from +85% to -45% 
of the mean vaiue. Setting is 
positive. 

Curves shown indicate effective 
Q and L with varying frequency 
and applied AC voltage. 



Dl Inductance Decades 

These decades set new standards of Q, stability, 
frequency range and convenience. Inductance values 
laboratory adjusted to better than 1%. Units housed 
in a compact die cast case with sloping panel ideal 
for laboratory use. 



Dl-f Ten 10 Mhy, steps. 
Dt-2 Ten 100 Mhy. steps. 
DI-3 Ten 1 Hy. steps. 
DI-4 Ten 10 Hy. sleps. 





Dl DECADE 

Length 4*A" 

Width 4%" 

Height 2%" 



HVC Hermetic 
Variable Inductors 

A step iorward from our long 
established VIC series. Hermeti- 
cally sealed to MIL-T-27 ... ex- 
tremely compact . wider induc- 
tance range , . . higher Q . . . lower 
and higher frequencies. . . super- 
ior voltage and temperature 
stability. 
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11 
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3.0 


10 


30 
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25 


70 


HVC-11 


20 


60 


200 


MVC-12 


50 


150 


500 
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SPECIAL UNITS 
TO YOUR NEEDS 

Send your 
specifications 
for prices. 
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A Speaker Designed for 
Miss (or Mrs.) Hi-Fi 



Women, it is well known, fire sensitive 
creatures, and the sensitivity extends to 
audio reproduction, Distortion and harsh- 
ness (particularly in the middle and higher 
frequencies) are more readily apparent to 
women than they are to moat men. To 
satisfy their sensitivity, it is necessary to 
minimize intcrmodulation distortion and 
frequency modulation distortion, the major 
causes of this harshness and "fu2zincss." 
With this in m in d , She r wo od E lec t ronic 
Laboratories, Inc. has designed the new 
Forester speaker system. 




The Forester system, using- three separate 
speakers to cover the audio range, is de- 
signed with the same engineering approach 
used in $400 and $500 ''dream set" sys- 
tems. The fundamental requisite of all such 
good multiple speaker systems is complete 
acoustical and electrical isolation of each 
speaker. When the proper isolation has been 
achieved, intermodule ion distortion is held 
to an indiscernible minimum. In complying 
with this concept, the Sherwood system uses 
a 300 cps 4-element, 12-db/octave crossover 
network (some manufacturers use a less 
cff«r,tivp, l-efemoT^ G db/octavo network). 

The Forester system employs a tine horn- 
loaded low-frequency section powered by 
a 12-inch driver. Completing the system are 
an 8-inch, heavy-duty mid -range unit with 
a 14.6 q'a. magnet and a wide-angle 5-ineh 
tweeter. All three speakers are separately 
housed in their own sealed cavities. 

Electrical measurements of the system re- 
veal only 0.5% intermodulation distortion 
with input of 10 watts. This figure should 
be compared with 12% for a typical single- 
cone spoaker and with 5% for a coaxial 
unit. As a result, the Forester provides an 
unusually " clean' * and "smooth 1 ' per- 
formance which was immediately apparent 
to those who heard it demonstrated at the 
Chicago and New York Audio Fairs. The 
system will handle up to 35 watts program 
material with negligible distortion. 

Complete Forester systems arc priced from 
$189.00 and yre available in a variety of 
cabinet styles. Also included in the line are 
" do-it-yourself " kits priced from $129.50. 
Modernization kits from $49.. r >0, which in- 
clude the 8-ineh mid-range speaker, 5-inch 
tweeter, and crossover network may also be 
obtained for use with your 12-inch woofer. 
Further information on Sherwood amplifi- 
ers, timers, and Forester speaker systems 
may be had on request by writing Dept. 
12A, Sherwood Electronic Laboratories, 
Inc., 2S02 W. Culloiu, Chicago 18, Illinois. 
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America's most 
complete line 



ROTARY 
POWER 
SUPPLIES 



ROTARY POWER 
IS BEST 

The "clop-clop" of 
/J Old Bou" gave 
G ro n dm a 'i buggy ride 
more vibration than the 
smooth Rotary Power 
of fodoV* modern au- 
tomobiles. ROTARY 
POWER is be»1 for mo- 
bile radio, too . . . 
and for a) I DC to AC 
conversion , . . smoother 
. . . more dependable. 







DC TO AC CONVERTERS 



For operating tape re- 
corders, dictating ma- 
chines, amplifiers and 
other lTO-volt radio- 
audio devices from DC or storage batteries. Used 
by broadcosl studios, program producers, exec- 
utives, salesmen ond other "field workers" . 



DUO-VOLT GENEMOTORS 



The preferred power sup- 
ply for 2-way mobile radio 
installations. Operates 
*rom either o or 12-volt batteries. Carter Gene* 
motors ore standard equipment in leading makes 
of auto, oircroft, railroad, ulility and marine 
communications. 



CHANGE- A-VOLT DYNAMOTORS 



Operates o-volf mabife radio 
sets from 12-vofl automobile 
batteries . . . also from 24,. 32 
i and 64-volt bottery power. 
One of many Carter Dynamo- 
tor models. Made by the 
world's largest, exclusive man- 
ufacturer of rotary power sup* 
1 plies. 

! E . . . BE SURE ... BE SATISFIED 

AC can be produced by revers- 
ing the flow of DC, like throw- 
ing a switch 120 times a sec- 
ond. Sut ROTARY converter* 
actually generate AC voltage 
from an alternator, same as 
utility stations. That is why 
ROTARY power U such clean 
AC, so dependable . . . essen- 
tial for hash-free operation of 
recorders from DC power 

rK MAIL COUPON lor illustrated bulletin 

\ with complete mechanical and 
1/ electrical specifications and nerforrnanee 
7 chorts. Carter Motor Co., Chicago <7. 

I CARTER MOTOR CO. ffS^r^/i^^ 1 

| 2648 N. Maplewood Ave. l^fflLf&n* * 
J Chiingo 47, tllmoii V\3r * 

|Pleaso send illustrated literature containing com-l 
jpJete information on Q Carter "Custom" Con-i 
jverters and □ Dynamotor Powei Supplies J 

I NAME • | 

■ Address k , _ r . , ^ 

1 City Store I 

J 




AUDIO PATENTS 



RICHARD H. DORF* 



I 



have noted a rather alarming tendency 
in the last few months each time the 
Patent Office Gazette cornea into view. 
This weekly publication carries vital infor- 
mation such as the number name, and one 
drawing and claim on each patent issued 
during the week. Where at one time there 
was no dearth of audio material, both in- 
teresting and routine, issuing from the 
Patent Office, today it is no longer so. 

After several years of scanning the 
Gazette and a large number of current 
patents, it is easy to see that the roster of 
weekly patents is a pretty fair index to 
what the technical world ia interested in at 
the moment — -though the " moment J ' may 
actually be a couple of years or so delayed 
since it takes at least that long to have 
a patent issue after the initial application. 
My impression is that the audio brains 
have either decided that audio is as good 
as it can get and sales departments are 
having such a good time that the inven- 
tors aren J t being pushed any more, or that 
there really isn*t any tiling Jeft to invent. 

A further corroboration of the situation 
comes from my request in print a few 
months for comments from readers 

on what they would like to see invented find 
what they have been working on when they 
got stuck. This request went practically un- 
answered. It is, of course, possible simply 
that no one reads this department or that 
readers can 7 t find 3-eent stamps, both of 
which I refuse to believe because there is 
plenty of other kinds of mail. I also refuse 
to believe that there is nothing further to 
be invented in audio, taking a lesson from 
that omniscient gentleman who made a 
similar statement back in the 189G J s~ 

Whatj then, is everybody doing? Why 
hasn't someone shown us how to avoid 
wasting a shameful ijerecntage of amplifier 
power input in trying to generate a little 
output? Where is the genius who is des- 
tined to come up with a speaker which will 
generate faithful sound without trying to 
move a ton of physical weight at high 
speeds as the present nonsensical repro- 
ducers do? f Loudspeaker manufacturers — 
please keep your tempers; I am the same 
eh a ra (iter who firmly believes the internal 
combustion engine is the Rube Goldberg 
supreme and cannot possibly work.) (And 
a DC-7 couldn't 2>ossiljbj fly. Ed.) What 
bushel is hiding the light of the savant 
who will tell ns I iow to make a tape recorder 
which will not require us to thread the 
blasted tape every time we want to use 
it, yet whifth will rntain the editing and 
other flexibility that present or past — 
mostly the latter — tape magazines don't 
have? Why must we continue to fool 
around with motors and mechanisms for 
recording and playback when the inventor 
who will accomplish the same tiling in a 



* Audio Consultant, £55 W. Sllh Sit, 
New York M s W. Y, 



cheap and practical way with nothing mov- 
ing but electrons need only get his brain 
working to reap a rich harvest? Which 
company is going to produce an audio con- 
trol system with all the flexibility we prize 
but without all the knobs and dials we now 
need, so that Aunt Mary, who just likes 
music but is disinclined to operate what 
looks like the instrument panel of a 
medium bomber, can get hor music with 
maximum results and minimum damage! 
Who is going to produce a magazine for 
phonograph records so that instead of 
hunting for a wanted disc, extracting it 
from the shelf, putting it on the turntable, 
and locating the stylus, we can just dial the 
record we want — but without spending the 
new -car price — and what are they doing 
now instead of getting down to business t 

Why do we have to buy several expensive 
loudspeakers when we want to eliminate 
point-source effect, when the man who can 
show us how to do it easily, cheaply, and 
without consuming any more than single- 
spoaker space is probably down at the 
drugstore guzzling a soda? How about 
binaural phonograph records with the same 
time, cost, and simplicity as today's out- 
moded m on aura Is — where are you, boy? 
Finish your lunch and get back to the lab! 
Where is that electronic piano -harpsichord 
We've been looking for, at half the cost 
of a cheap spinet piano and the tone and 
action of a Steinway grand? 

What arc all these people doing* Are 
they too well fed? Bid someone tell them 
there 's no money in inventing — that they J d 
better take jobs manipulating slide rules 
in unison like a ballet chorus just because 
that's safer and yields free insurance plus 
a retirement plan? Arc our engineering 
schools finding it so easy to make the boys 
rend books that they are forgetting to 
make them think? Are manufacturers so 
present-wise and f uture-foolish that they 
can't see the necessity for well endowed 
research departments filled with contempla- 
tive pipe smokers who are allowed to con- 
centrate on the wheels and cogs inside their 
heads rather than the ma chin cry on the 
production lines? Maybe, like all revolu- 
tionary societies which achieve success, be- 
come well fed, and begin to look with dis- 
favor on anything new, the audio industry 
is having too much success and hag lost its 
ardor for trail blazing. Maybe engineers 
and technicians have become too well 
trained to attempt to do what theory tells 
them they en n't do — instead of trying it 
anyhow and finding that the theory wasn't 
complete or has to be changed. 

Tho engineering world is just like the 
dynamic American economic system. Tech- 
nology has to keep moving just to stand 
still, and it has to move even faster to 
make any progress. Technology in general 
is doing just that. Audio technology is at 
the danger point, and the present sales 
boom won't last forever. Lot's get moving! 
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GARRARD 



now presents its new 

MODEL 301 

- tie, 'f^jjeMisiud * 

transcription turntable 





MODEL 301 

Transcription $QQQ0 
Turntable Ou net 



FEATURES: 



O TURNTABLE: 12" dlnmeler 

. , . dynamically batoncad, ond 
precision -nKfcMnod* Parmdnently 
"taw" c*nt*r boring filled wlih 
phosphor brc*iO bulking. 



A HEW HEAVY-DUTY 
V MOTOR; 4 -pa I* *had&d da- 
*tO^ «p»ci!3caHy cnplMftrod for 
ihii uHir, EntIr*W Gorrojd-bym 
heavy dFff-coii hovjCng. Dynamic- 
ally t-fll«n,c»d mature. Metier 
tnlo pofmanonlly QCCUfQlC, ltd/- 
cant* ring, mlf-lubricotlng photphof 
fcroflze buttiingi. 



©FftE£-fLO ATING ISO- 
LATED MOTOR MOUNT; 

A nmwh developed GAfitfAftD 
princFpIv, whereby )h* cnltrw molar 
h Wtpfrndftd >n flir bv two tatt cJ 
counts rbn lane no teflon lRrtfig>* 
1hl» tmlquO mcraftflpg il.Tn.no:ei 
th* bawt p&4»tbj|ltv efvUsra* 
Kon twfno iranifarrod lo lh* unit 
e1or«. ' 



©NOISELESS MAIN SPIN- 
DIE? ftololn on linglp, »P»* 
dolly doi>tjn*d ffJcironhm 
tlllfiflcol booflrjQ rtf phosphor 
bronr* which qllmSnatut noli* ond 
rumbl* ond It ilnotv cud l<uutp*nH 
itv* to <h*rt and repine n. 



A BUILT-IN PRESSURE LU&- 
V RICAIINQ SYSTEM; Ovtrr- 
stud grnai a "homing ptrrmomanllv 
mnunTod on moin fpTndlrr 10 Innjro 
continuous prop*r Jub.'koiEon pi 
all llmoi. Krurfod irob, oaiLly 
ot;«iilLil» from fop of unif for 
turning, forcoi odd El tonal lubricant 
Into* ^plndla, when required. 



©VARIABLE SPEED CON- 
TROL Simplo, iootprooi 
4ddy cutrnrtt braki onrmiit |rh 
; inn Ion pom variation ol oil 3 
ipflodt^ Poilrfw adion ol all rTtfljU 
Ml rough prrrmannnl mag not, which 
inlviccls wrin hjvoIvmu.) moral dttc. 
No friction, no lot* of cffictarKy. 



SPEED SAFETY LOCK: Mal«* M 
mandatory 'O I'll' I unil off bo I ma 
Lwilchinrj tpcruoS. An Tmporlonl 
IOi*iV cUvft*, pr*v*nilng lommlna 
of Miff: ond oDvraitng-iQAchantim, 



©RESfSTOR-CONDENSOR 
NETWORK: EHmii bl*i 
thutafi naUo. which Si normally 
lndo«d through pkVup lp feud- 
:ooatt<ir. 



PERFECTED TURRET- DRIVE 
MECHANISM: laia*. rtV# oltII^t 
acinar* «vtir(i?«d lLv# rubber Intnr- 
wliuul, which t\ mounts-d On ball 
badring* and raliocli uoob thuroff. 



SHUTOFF BRAKE; St Jt» Irn* turn- 
table revolution* whin unit h. 
iwirchrfd off. 



0EXCtUSiV€ MOUNTING- 
SUSPENSION SYSTEMS r 

rnliv unit lo bo mourned firmly to 
tttaloiboard In fixed rolallcmhip to 
tone tiim. Enlfr> molorboord |3r»- 
cludfng lurntabfo and tcntr arm I 
It 1h«n iprTng*unpftndad an boia. 
Spndol con'csl Gwm»d ipringi 
und aihvr hardwor<i orovFdnd. 



HEAVY UNIT PLATE: E=r». 
Uraly df*<oil and atumtnum. 



SPECJFfCATJONSr Vtdlng*t Duol tana^ 1D0 to ttfl end 200 to 2SQ s^lh. 
JO cytla pyMy avalfablo. Wow: Le« then 0,2% FluU«n L*n than 0.0i%. 
IGoynwinl^K«il*n Wow ond Fiultat Wemr Ty»f J5*4| 3W0 cy<le> cawiJMl 
frMiuoncy rccctdt at JSVi*. <\S and 78 com, Rumblw: V^rfuoriy ncn-ftxlstant. 
CabtnnT ipace- roquSrod; lo" b»ci lo Irnnt « 13V*" wfdn - 
[«tcludlng piciupl'and3'// r bofaw lop of nwfdTboatcL WeiyH. Not 16" fbl-, 
Oroti 20 lb? + 



professional user and qualiiy enthusiast with 
a unit supreme in its class . . , truly the 
world's finest transcription turntable for use 
in the home! 



INDIVIDUAL INSPECTION 
REPORT &nd owner'* manual : 

Grout attention has been jj ivon 
to quality control ifetaili 
approciated by the connoisseur; 
including the most extmuative 
porformanco teat- procedure 
ever deviaftd by it gramuphotto 
mRtiufacturcr, Accurnte 
tuoAsurcments of speed, Tipow, 
|1 utter, rutnbje, fluflh and 
insnlation aro contained in an 
individual inspection card, 
enclosed with each Garrard 
Turn tank* and referring to that 
turntable only. Also furniahau 
are a comprehensive 24 page 
book-bound owner's monnol 
and a permanent, heavy-duty 
Htrnboscope, 





A quality -endorsed product of itic British Indusrrics Group; 

• GARRARD Record Players • LEAK Amplifiers 

• WHARFEDALE Loudspeakers • R-J Enclosures 

• RIVER EDGE Cabinets » GENALEX Tube* 

• MULTICORE Solders 




Write for illustrated 
BJ.C. High Fidelity Plan Book 



I 
I 

M 
I 



British rndustriei Corp., Dep^A-12-5 
Port Wajhinglon, New York 

Pfeoio &end B.I.C. 
High Fidelity Plon BooJc. 
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Assisting At The Piano 



Arvmoucu no one refers to a psycholo- 
gist as a il pay cho logy ist/ 1 the word 
"accomprinyist' ' is still in circula- 
tion—a minor but revealing indication of 
the way in whieh members of this profes- 
sion ^re frequcntl)' regarded. Even to m<my 
of those who pronounce the word correctly, 
the accompanist is little more than a sha- 
dowy figure making discreet noises around 
the curve of the concert grand. In critical 
reviews, he is generally an afterthought: 
L< was the able .accompanist, ' 1 "As- 
sisting at the piano u r as f * J or y "Mr, 

■ — — was throughout an alert and sym- 



pathetic pianist. 3> The more cynical nvusie 
lover describes the accompanist as a. dis- 
appointed soloist, jnst as the violist is lab- 
elled a frustrated yioHaisfe or the eritie k 
thwarted musician. In the hierarchy of the 
world of niugiCj the accompanist ranks low 
indeed. There are pianists who would sooner 
bone herrings than accept an accompanist 
date. 

Music's second-class citizen has not only 
the soloist aud public to blame for his 
predicament. Reconciled, or rather resigned, 
to being 1 i in liarnesSj J ' the experienced ae- 
eompanist will take the line of least resist- 
ance. If he is an able assistant, he will 
adapt his stylo to that of the soloist, antic- 
ipating a change of pace, an alteration of 
tonal color, or a crescendo and diminuendo. 
But the more skillful he becomes, the more 
the danger of his losing sight of the ulti- 
mate goal: that of making music together. 
How many times have we heard a singer 
rise on an impassioned phrase while the 
accompanist, though dutifully playing 
louder, hardly generates enough excite- 
ment to palpitate a jelly fish? As a mat- 
ter of fact, the forte (not to mention for- 
tissimo) is rarely found in some aceompan* 
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ists' equipment. They sometimes have to 
use it, but they'd rather not. This desire 
not to obtrude affects phrasing as well as 
dynamic range. Finding himself alone with 
a melody, our accompanist will perform it 
a bit faster than he should and in a most 
routine, "let's get it over with J ' fashion, 
so that when the soloist takes over, the com 
trast will be to the lalter's benefit. 

At sonata recitals the accompanist's 
stigma is occasionally removed* Here tlio 
pianist is an equal partner in" the musical 
activities. Furthermore, applause is meant 
for him, too. At the conclusion oc a piece, 
he needn't remain seated, rising only when 
bec k oned . Sim u Ita neo u s bo wi n g, howe ve r , 
is still a rare occurrence On the concert 
platform. With all due respect to such pian- 
ists as Emanuel Bay, Alexander Zakin, and 
Ralph Berkowitz, the public pays to hear 
Heifetz, Stern, and Piatigorsky. There are 
exceptions, of course, both in concerts and 
on recordings. In the combination of a pair 
of stellar personalities, each receives top 
billing, as in the following cases: Bruno 
Walter and Lottc Lehmnniij Artur Sehn^bel 
aud Pierre Fourmcr, Rudolf Serkin and 
Pablo Casals, Robert Casadcsus and Zino 
Franeoscatti, Alfred Cortot and Maggie 
Teytc, and Vladimir Horowitz and Nathan 
Milstein. 

Some accompanists have achieved high 
reputations in their field. Among them is at 
least one who is proud of his metier. His 
name is Gerald Moore. Virtually every fam- 
ous singer of the past three decades and 
many of the world 's greatest instrumental- 
ists (not to mention countless other lesser 
known musicians) have benefited at one 
time or another from the superb accompani- 
ments of this English pianist. Moore is a 
regular visitor to E.M.I. 's studios where 
his records number in the hundreds. He is 




Gerald Moor e — 
"The Unashamed 
Accompanist" 



you'll get a 
Christmas bonus 
certificate worth 
$75 toward the 
price of a 620 
amplifier-speaker 
when you buy 
your Ampex 
600 recorder. 



This unusual Christmas bonus is 
be i fig offered because Ampex 
wants more people to know just 
how good a Jape recorder can be. 
The superb Ampex 603 ond 620 
combination con be yours for 
pure musreai enjoyment (his 
Christmas and for many years to 
come. 

This special bonus ofler expires 
December 24, 1955. After that 
dole the Ampex 600 ond 620 
combination will revert to regu- 
lar esloblished prices. 

They are easy to own on 
Ampex** new finance pian- 
os little a* 10 % down 
at any Ampex dealer. 



SIGNATURE OF 
PERFECTION IN SOUND 
934 Charter Street 
Redwood City, California 

Distribution In principal U.S. 

cities [listed in your danified 
directory under "Recording 
Equipment"); distributed In 

Canada by Canadian General 
Electric Company. 

This offer is limited to the 
Continental limits of the 
United Stares, Canada, Hawaii 
and Alo$ka. 



AUDIO 



DECEMBER, 1955 







EXCITING STEREOPHONY RIGHT IN YOUR LIVING ROOM 

THE AMPEX 612 STEREOPHONIC SOUND SYSTEM 

Overwhelming! The startling realism of true stereophonic 
sound that only a superb tape machine can provide. 
And what a gift for the family. The <S12 achieves vivid 

reproduction * . . music that seems to have actual presence 
right in the living room. It plays full ond half track 
tapes too. Complete Stereophonic Sound System, in custom 
designed cabinets / is priced at $699 — a lasting 
investment in listening and enjoyment. 




SUPERB RECORDING ANYWHERE 

THE AMPIX PORTABLE 600 a 620 

Perfect) For the discriminating music lover » . , hi-fi fan , 
professional musician ... or talented youngster, the 
Ampex 600 is the finest tape recorder you can give. Ifs 
brilliant tone and precise pitch combine with rugged construction for years of trouble-free 
performance. The 600 costs $545. The matching 620 Amplifier-Speaker is priced 
at $149.50. Together, in handsome Samsonite carrying cases, they form a complete 
integrated system — portable perfection in sound. 




lAMl 


Pj 


3C 
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Distributor! in principal cities ($0© your local 
Telephone Directory under "Recording Equipment/') 
Canadian distribution by Canadian General Electric Company. 

SIGNATURE OF PERFECTION IN SOUND 



934 Charter Street, Redwood City, California 




No matter where.., 



CUSTOM CABINET 



The very best in 
Custom Television 

by TECH-MASTER 

FOUND IN THE FINEST INTERIORS 



As the custom installation signifies the ultimate 
in well-chosen decor ... so the name Tech-Master stands for the utmost in 
Custom Television. The reputation established with the manufacture of 
the renowned Model 630 chassis is further enhanced by the outstanding 
Tech-Master Audiophffe and Sound Theatre. 

Only Tech-Master has these outstanding plus features: • World-famoui 3 tube syncbrodok 
picture circuit for constant picture stability. • 30 tubes fully used. ■ "Full Frame Mounting" 
. , . just a simple cutout Is required for installation. • High fidelity picture as we// as 
exceptional audio reproduction. 




Sec your Ciidtom hi~fi dcolcr lod(rj ... or write 

TECH-MASTER CORPORATION 

75 FRONT STREET, BROOKLYN, NEW YORK 



also the author of several books including 
The Unashamed Accompanist (1943), am] 
Singer and Accompanist (10-34) , In Octo- 
ber, 1954, lie gave a lecture-recital in a 
woH -filled Town Hall. He began his pro- 
g r a m by p la j5Xtg th e a ceo m p auin ic n t to 
II Jiacio, a dreary sin-cession of ouni-puh 
chords. This was by way of illustrating 
"what most people think accompanying 
consists of. }t He then proceeded to show 
the other side of the coin. The art song, he 
said, is actually a duct for voice and piano, 
and should be regarded as such by the 
artists involved. By not realizing this, the 
pianist — more often than the singer — fails 
to exploit the technical as well as interpre- 
tive resources of his instrument. 

Understanding the text of a song is also 
vital to the correct accompaniment. Moore 
recalled a story about Hugo Wolf's Bitt' 
ihn, 0 Mutter (Beg him, O Mother). The 
daughter is pleading with her mother to 
prevent Cupid from releasing his dart. A 
budding young lady accompanist chose 
the song as an audition vehicle for Moore* 
As she seemed about to bang the opening 
notes, Moore interrupted her with: "Do 
you know what these words mean? ' ' 
"Yes/' the student replied. "0, mother, 
bite him! ' ? 

While devoting most of his program to 
Schubert^ Brahms, and Wolf leider, Moore 
also examined sonata playing with the same 
mixture of wit and instruction. Most of the 
program is now on a delightful Angel re- 
cording entitled The Unashamed Ac com- 
paiiist (35S(j2). 

Unfortunately for the accompanist, there 
are still many pieces and songs of the 11 
Bacio variety left its the repertoire. Pngan- 
ini y s Molo Fcrpetuo, Kreislcr : s LiebesJeid t 
and Saint-Saens J Introduction and Hondo 
Capriccioso are a few examples. What the 
soloist frequently overlooks is the fact that 
his virtuoso training, at home in works of 
this kind, becomes a handicap elsewhere. 
There are actually times when he accom- 
panies the piano part. Take Beethoven's 
Spring Sonata: it opens with a theme 
played by the violin above a gently ripp- 
ling, eighth -note pattern. At the eleventh 
bar, the roles are reversed ; but in some 
cases, you'd never know it. The gentle 
rippling is transformed in1o I ICreutzei 
etude with raised fingers, while somewhere 
in tho distance the poor pianist timidly 
enunciates the melody. 

An ideal "live' J balanee, on the other 
hand, can be and has been destroyed in the 
recording studio, where microphone place- 
ment makes for critical differences. Even 
one of the world's leading accompanists, 
Gerald Moore, has fallen victim to im- 
proper engineering, unwittingly drowning 
out baritone Dietrich LHscher-Dieskau on 
an JTMV performance of Schubert's Der 
Brlkonig. In the majority of instances of 
imbalance, however^ it is the name artist 
who recommends the setup thai will favor 
Ins own part, Of course, with two promi- 
nent musicians in the studio, the techni- 
cians must remain impartial. 

At the turn of the century, string 0 ar- 
te is were "led" by the first violinist. To- 
day, the term is outmoded- The accompan- 
ist likewise is coming into his Own* But 
what he still wants, when the music de- 
mands it, is not less taxation, but more 
representation. 
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Scott 

Revolutionary 
New Turntable 
Has Everything 



710-A Stroboscope Turntable, $125.00* 



New acoustic filtering keeps out ALL interference 



■ New turntable design principle, acoustic filtering, pre- 
vents speaker, building and motor vibrations from ever 
reaching the turntable. This frees record playing from 
distortion found in conventional systems. 

■ Center-gear drive, with torsional filtering, eliminates 
"garbling" of high frequencies which results from the 
flutter inherent in rim drive. 

■ Separate vernier control of each speed allows super- 
exact pitch adjustment. Convenient pushbutton selection 
of 45 and 78 rpm speeds. 



■ Optical stroboscope for extremely precise speed set- 
tings, even while record is playing. 

■ Built-in vibration isolation and pickup arm mounting 
system simplify installation. 

TECHNICAL SPECIFICATIONS 

Rumble more than 60 db below recording Jevel — wow and flutter less than 
0.1% — built-in slip-clutch permits cueing — heavy non- magnetic cast alumi- 
num turntable — heavy-duty special induction motor with dynamically balanced 
rotor and extremely low hum field — pickup arm mounting board furnished 
with turntable — dimensions: 16 7 /fe" X 14 W * 7Vfe" — ar.rsssfiry mahogany 
base $14.95" "Slightly higher west of Rockies. 



All-in-One 
AM-FItt with 

Equalizer 
Preamplifier 

by 

^ Scott 




331 AM-FM (Binaural) Tuner $189.95* 



The perfect answer where space is at a premium 



■ Includes complete equalizer-preamplifier with Bass, 
Treble and Loudness controls, plus four-position record 
compensator. 

■ Same sensational AM, FM, and binaural performance 
as in 330 tuner described above. 

■ Special provisions for playback of pre-recorded tape 
through your music system. 

■ New two-speed planetary-drive tuning; high speed for 
instant station choice, slow speed for precise tuning to 
weak stations. 



■ New chassis design of the 331 and 330 makes custom 
installation very simple. Beautiful accessory case available 
for using tuner on table (op or shelf. 

TECHNICAL SPECIFICATIONS 

FM and AM sections same as 330> above — selector switch for two high level 
inputs, four equalisation curves (RIAA*NAR7B*Orth.o., Ong. AE$> Orig. Col, "EUR 
78), NARTB tape playback, FM, AM wide range, AM normal, AM distance*— bass 
and treble controls — two magnetic pickup inputs - — recommended for use 
with any H. H. Scott power amplifier — beautiful accessory case $9.95 
•SLightry higher west of Rockies. 



FREE — valuable booklet 
on high-fidelity amplifiers! 

Send this c&upon, with your name and address, or 
write for FREE BOOKLET A-1255 and complete 
catalog on amplifiers, tuners, turntables,, and noise 
suppressors. 

H. H. Scott, Inc., 385 Putnam Ave., Cambridge, Mass. 
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Scott 

385 PUTNAM AVE. • CAMBRIDGE 39, MASS, 



www.americanradiohistorv.com 




THE COSTLY STUDIO-QUALITY 
RECORDER UNDER $300! 



If you want to make studio-qual- 
ity tapes and have less than $300 to 
spend for equipment, there is only 
one tape recorder you can buy — the 
DeJUR Dual Professional! 

The DeJUR Dual Professional, op- 
erating at an economical speed of 
IV2. ips (up to 90 minutes of playing 
time for less than the cost of a good 
LP record I) equals or exceeds the 
performance of high-priced profes- 
sional recorders, operating at 15 ipsl 

We invite you to compare the 
DeJUR Dual Professional with the 
most expensive tape recorder made. 
Listen to both in an A-B test. We're 
sure you won't be able to tell the 
difference' 

Here are a few of the specifica- 
tions (checked by an independent 
engineering firm and confirmed by 
the testing laboratories of America's 
leading high fidelity distributors) : 

FREQUENCY RESPONSE. At 7Vfe ips, 
40 cps to 16,000 cps, ± 2 db. At 3% 
ips, 50 cps to 10,000 cps, ± 2 db. 

SIGNAL TO NOISE RATIO. Noise is 
down 55 db. (equalling 6r exceeding 
the figure for recorder's priced at 
$600 and up!) 

WOW AND FLUTTER. Less than 0.1% 
at IVz ips, 0.2% at 3% ips (The com- 
petitive recorder closest in perform- 
ance has 0.25% and costs $100 more.') 
Such a low figure is made possible 
by the use of a heavy-duty, dual- 
speed, reversible hysteresis motor 
{not a 4-pole motor) which is inde- 
pendent of line voltage fluctuations. 

EQUALIZATION. Professional 
NARTB equalization is employed so 
that the new commercial pre-re- 
corded tapes can be played back with 
perfect "broadcast" fidelity. 

INSTANT TRACK SWITCHING. Four 
separate heads are used — an erase 
head and a record-playback head for 
each of the dual tracks. When the 
end of the reel is reached on the 
first track, simply press a key and 
the tape motion is reversed, auto- 
matically recording or playing back 
the record track. Anyone who has 
fussed and fumed while changing 
reels in the middle of a symphony 
will greet this feature with cheers! 

ELECTROMAGNETIC DYNAMIC 
BRAKING. No belts, pulleys or 



clutches to get out of order and de- 
teriorate performance! Instantan- 
eous stops in record-playback, 1/4* in 
fast wind — without tape stress or 
strain I 

ILLUMINATED TAPE COUNTER. 

Clock-like dial indicates footage so 
accurately tape can be indexed to a 
single note! 

AUTOMATIC STOP. By the use of in- 
expensive DeJUR Aluminum foil 
leaders, tape motion can be stopped 
automatically at the end of a reel. 

PUSH-BUTTON KEYBOARD. All func- 
tions are controlled by relays actu- 
ated by piano-type keys for simple, 
easy operation. 

INPUTS. 2 high, 1 low inpedance. 

These are just a few of the many 
specifications which make the DeJUR 
Dual Professional the only logical 
choice of the serious high-fidelity 
enthusiast. 

DeJUR Dual Professional Tapedeck 
ready to plug into your high fidelity 
system — only $299.50 audiophile net. 
Also available in 
handsome, scuff- 
proof carrying 
case complete 
with built-in 6- 
watt power am- 
plifier, 2 electro- 
static speakers, 
3 PM speakers 
and wide range 
cardioid micro- 
phone for only 
$379.50 audio- 
phile net. 

AVAILABLE ACCESSORIES. Remote 
control foot switch $19.50 DeJUR 
wide-range cardioid mike $29.50. 

WRITE FOR COMPLETE SPECIFICATIONS 

DeiJUR filTlSCO COflPORflTIOn 

Dept. A-2, Long Island City 1 » N. Y. 
NOTHING COMPARES WITH A 

DedURfl 




TAPE RECORDER 



LETTERS 

No Needling? 

Sir: 

lly article 371 the October issue ("The 
record dealer views the etvlua problem") 
hasj by all the evidence, caused a consider- 
able stir, especially among record dealers. 
Maiiy of them have written kind comments 
about the article relating to our mutual 
needle problems. Many interesting letters 
have also been received from individuals 
outside of the musie industry— engineers, 
e xeeu ti ves, an d so 0 n — a Iso com me ay u g 
favorably. In all truth , we have yet to re- 
ceive one letter making adverse criticism 
about this nrticlc. 

Many thanks for printing the Btory. 

Sam Goody 
235 W. 49th St., 
New York ID, N. Y. 
(Thanks for writing it. Ed.) 

Sealed Records 

Sm: 

Mr. Bartok's problem with sealed records 
is a real one, and I can understand the 
failure of his experiment since I am one 
of the customers on which it failed. Unless 
I am familiar with a particular recording 
I would hesitate to buy it without a hear- 
ing. 

I agree with Air. Canby that it would 
be nice to bny records undamaged by the 
record butchers that often frequent the 
record shops. The seal that is not a seal 
is of little value, as one local record dealer 
fcimd after opening one tor me only to 
find that someone else had been there first. 

Surely there must be a solution to this 
problem, at least for those dealers that 
handle a relatively large volume, I have 
often wondered why the demonstration rec- 
ord principle is not used in a joint plau 
between manufacturers and dealers. Some 
large dealers have done this on their own, 
and I feel that some mutual arrangement 
could be worked out that would help every- 
one. 

Let M not give up yet. 

Donald S. Bliss 
I?oute 2, Box 419, 
Albuquerque, N. M. 



(leCfUtesi . . . 

Positions Wanted and Positions Open are 
listed here a.t no charge to Industry nor to 
Individuals who ara memoers of the Audio 
Engineering Society. Positions Wanted 
HulJiigu from no n- in timbers are h and led at 
a charge of $1.00, which must accompany 
the request. For insertion In this column, 
brief announcements should be aent to 
AUDIO. P. O. Box 629, Mineola, N. T. be- 
fore the fifth of the month preceding tn« 
date of Issue. 

• Leaving' army in July '56. Seeking per- 
manent employment career in audio and 
hi-fi. Degree in Physics; Phi Beta Kappa.; 
1 if eti me I n t eres t in in u s ic a nd sound, 
highly experienced in dealing with the 
p u blic ; e xc ell en t f ac i I i ty with tech 1 1 ieal 
equipment iLnd literature, Married, age 
2ii, own car. Desire to locate in Wash., 
Fhila., N. Y.j or Boston area. Box 1201, 
Audio. 

* Audio Engineer. Experienced hi-fi and 
FA circuit and prototype development. 
Must be familiar with practical measure- 
ment techniques and capable of bench 
work. Challenging work with a lea.ding 
New York manufacturer. Box 1202, Audio. 



8 



AUDIO • DECEMBER, 1955 



...and just in time for Christmas! 




SCOTCH 

NVagnetieTape 



OA/ EVERY REEL 

Here's your favorite recording iape^ 
"SCOTCH" Brand Magnetic Tape 111 at a 
new low price! "SCOTCH 1 Brand slashes 
the price" from $5.50 to just $3.50! Take 
advantage of this giant saving to stock 
r up on the tape used by radio 
*^v- stations the world over. 



4————' 



ty 



"SCOTCH" Brand Magnetic 
Tape 111 offers you superior 
recording results . . » reel-to- 
reel uniformity , higher 
fidelity and the exclusive new 
"Loop-Lok M reel for easier 
threading, No wonder it's the 
first choice of engineers here 
and in almost every 
country abroad! 



Buy now. See your dealer and treat yourself 
and your recorder to the best in sound. And 
don't forget you save $2.00 on every reel! 



RfG> U.S. PAT. OFF. 




BRAND 



Magnetic Tape 111 

The term "SCOTCH" and the plaid design nre registered trademarks (or Magnetic Tape made in U.S. A. by MINNESOTA MINING AND ^8 
MFG. CO., St. Paul 6, Minn. Export Sale3 Office: 99 Park Avenue, New York 16, N.Y. 
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THE ONLY 

3-SPEED, 16-INCH 
TRANSCRIPTION 

TURNTABLE 
WITH HYSTERESIS 
SYNCHRONOUS MOTOR 
PRICED AT $250.00 



THE 



REK-O-KUT B-I6H 

FOR BROADCASTERS AND RECORDING STUDIOS 



The B-16H offers you the finest pro- 
fessional performance at the lowest 
cost. Functionally and economically it 
Is the outstanding investment in the 
turntable field. 

Mechanical simplification is the en* 
gineering secret of the B-16H. No 
more parts have been used than are 
absolutely essential for efficient opera- 
tion. Because of this, the B-16H has 
proven itself to be consistently reliable 
in performance. And it requires no 
more than routine maintenance. 

Here are some of the feature advan- 
tages: 

• Hysteresis synchronous constant- 
speed motor • Cast aluminum turn- 
table—lathe-turned with extra-heavy 
rim— dynamically balanced • Single- 
ball pivot bearing suspension • In* 
stantaneous selection of record speeds: 
3316, 45 and 78 rpm • Built-in, re- 
tractable 45 rpm record hub • Attains 



operating speed within revolution 
• Speed regulation well within 
NARTB standards • 15 3 /i-inch turn- 
table diameter allows Yg inch over- 
hang for cueing • Fits most existing 
consoles. 

Extremely low distortion— rumble, 
wow and flutter — has been achieved 
through effective acoustical damping— 
in idler design and motor suspension- 
careful attention to motor bearings— 
concentricity of parts—proper harden- 
ing of surfaces -and the many tech- 
niques which make up the years of 
specialized experience acquired in the 
development of high quality record- 
ing and playback ^» 



equipment. 



CONSOLE CABINET 
Model C-7B for 
$109.95 




i 



Write for complete specifications to Dept. AM A 

REK-O-KUT COMPANY 

Makers of Fine Recording and Playback Equipment 
38-01 Queen* Boulevard, Long island Cl»y 1, N, Y. 



NEW LITERATURE 



• OKBadio Industries, Inc> P Opelika, Ala., 
xi\ a new folder titled "How Magnetic Tape 
Is Made," offers free to owners and oper- 
ators of tape recorders, students, and 
others interested in magnetic recording, a 
great deal of useful and interesting in- 
formation about the manufacture and 
quality control of magnetic recording 
tape. The publication thoroughly describes 
and illustrates in a series of photographs 
every step in the manufacture of tape, 
from stari to finish. Written in the lan- 
guage of the layman, this booklet will be 
of great interest to every tape recorder 
owner. Your request for a free copy 
should be directed to Dept. 25 at the 
address shown above. D-l 

• Harm&ML-Kardon, Inc., 520 Main St, 
"Westbury, N. Y.> has just announced a 
new 17-page full-color catalog containing 
information on the complete line of H-K 
high-fidelity instruments. Profusely il- 
lustrated, the booklet pictures each unit 
in an appropriate setting w ith brief speci- 
fications and descriptive highlights. This 
catalog will give the reader not only an 
understanding of the various Harman- 
Kardon hi-fi components, but will also 
assist him in gaining full comprehension 
of the term "high fidelity." Copies are 
available from hMi dealers throughout 
the country or by writing direct. U-2 

• £»hur& Brothers, Ino., 225 W. Huron St., 
Chicago 10. 111., explains the function and 
importance of the pickup cartridge in a 
high-fidelity system in a booklet issued in 
behalf of the new Shure "Music Lovers" 
cartridge. The publication contains con- 
siderable information on the potentiali- 
ties of barium tiranate cartridges for hi-fi 
reproduction. Thoroughly described is the 
new Shure cartridge and its "needle- 
shift" design which eliminates turnover 
of either the cartridge or the stylus, and 
the simple method of replacing the stylus 
in seconds. Copy will be mailed on re- 
quest. D-3 

• General Industrial Company, 5746 N. 
Iilston Ave., Chicago SO, Ilh> has just pub- 
lished a new and colorful catalog which 
features many items that have been added 
to General's standard line consisting o( 
inter-communication systems, steel shelv- 
ing, lockers, and storage cabinets. Shown 
in a wide variety of sisies and capacities 
are plastic drawer cabinets which are 
ideal for small tools, nails, etc. Copy will 
be wailed free on request. D-4 

• Ohmlto Manufacturing" Company, 3CS0 
Howard St F > Skokie> HI >► gives specifica- 
tions and features of the new Ohmite line 
of small wire- wound vitreous-enameled 
resistors with axial leads in a two-page 
Bulletin No. 147 which has just been pub- 
lished. Listed in the folder are the two 
sizes, 5 and ID watts, which are carried in 
stock in a wide range of values. Also 
shown is a price schedule. Copy will be 
mailed on request. D-5 

• Sakelitd Company, 300 Madison Ave., 
New York 17, N. presents a wealth of 
information of great value to manufac- 
turers of electronic equipment in a new. 
revised "1J>H6 Condensed Reference File of 
Bakellte Plastics and Resins." The 12- 
page booklet summarizes technical data 
about the wide range of special and gen- 
eral-purpose Eak elite phenolic, vinyl, 
sty re ne, po ly et h y le ne , flu or ot he ne ; p'ol y - 
ester, silicone and epoxy plastics and 
resins, and Krene film and sheeting. More 
than 50 plastics and resins are described 
under the headings' Molding Materials, 
Extrusion Materials. Laminating Plastics,. 
Bonding Materials, Vinyl Calendering Ma- 
terials, Protective Coating Resins. Flex- 
ible Packaging, Flexible Film and Sheet- 
ing, and Plastic Rigid Sheets. Copies of 
the booklet are available to business firms 
on request. D-G 

• Electro -Voice, Inc., Buchanan, Mich>, 
does a superb job of illustrating and de- 
scribing the entire line of E-V profes- 
sional microphones for TV and broadcast 
use in a new 32-page catalog which is of 
equal value to station management and 
engineers. The booklet gives detailed ap- 
plication information, also features and 
specifications for each E3-V microphone 
used in TV and broadcasting. Operating 
principles are described as well as oper- 
ational features such as polar patterns, 
frequency- response curves and wiring dia- 
grams. Development ami manufacture of 
the microphones is explained in a special 
section. Requests for copy should specify 
Catalog No. 120, D-7 
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WIRE 

AND 

CABLE 

FOR EVERY 
ELECTRONIC 
PRODUCT 




WIREMAKER FOR INDUSTRY 
SINCE I 902 
CHICAGO 
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EDITOR'S REPORT 



END OF SHOW SEASON 

With the first of Decemueu comes a tern- 
porary cessation of audio shows, giving us 
time to mix into the greatest show of all — 
Christmas. And a good thing it is, too, for it would 
be more of a chore than usual to try to attend audio 
shows and keep up with the required amount of shop- 
ping — including both that which we want to do and 
that which we feel obliged to do. Naturally, many of 
us will indulge some of our Christmas savings for new 
pickups, turntables, changers, arms, amplifiers, speak- 
ers, and cabinets, or at least \vc may try to get away 
with it, and anyhow, there's no harm in dreaming, 
is there? 

Perhaps it is just as well that the last of the shows 
ends on November 6, for by Christmas time we may 
(possibly) have forgotten just what it was that we 
wanted most and would acquire as soon as the budget 
permitted. And even though budgets become strained 
traditionally over the year-end, there is still a sur- 
prisingly large volume of sales during the months of 
November and December, 

The Industry's first show under its own banner was 
held in Philadelphia, and a most successful show it 
was, we are told by our associates who attended. This 
is only the forerunner of more industry-run shows, 
and it is likely that they will continue to he as success- 
ful as the first one. 

The show in Mexico was also industry run, and it 
too was a complete success. Measured by what the ex- 
hibitors expected and planned to consider a success, 
the show rang up an impressive 200 per cent. The 
AMIAF had convinced itself (not us, we admit, 
modestly) that an attendance of 5000 would be eon- 
sidered good— yet the three-day exhibit played to a 



house of over 10,000. And it was by far the most 
beautiful audio show ever held so far, with decora- 
tions and flowers that would do credit to the plush iest 
fashion exhibit. Since we recognize that we may be 
somewhat prejudiced by the reception we received 
at the hands of the people in Mexico, we have asked 
Leonard Carduner to describe the show to our readers, 
assuming that in one trip he may not have succumbed 
to the lure of our neighbors to the South. 



EYES IN BACK AND IN FRONT 

It is the usual custom in December for editors to 
review their progress over the past year and make 
optimistic statements about the coming twelve months. 
We have tried that many times, and after turning out 
what we consider to be a masterpiece of literature, we 
seem to remember that it sounds familiar. Cheeking 
back to the previous December, we often note that the 
material is an almost verbatim copy of the earlier 
effusion. So this year Ave will refrain from much 
eulogizing and promising and say only, " Let's look at 
the record. M 

Our worst fault in '55 was in coming out late, start- 
ing with late Spring and continuing until October. 
Now we are nearly up to normal again — one cannot 
catch up completely in one month, anyway— and we 
promise we shall try to stay there. Even the most un- 
believeable of excuses actually happened to us this 
year — one of the two-color presses did break down. 

This year, we shall keep our New Year resolutions 
to ourselves, so it' we fail only our conscience will 
bother us. After all, we do want Audio to be your 
favorite magazine, and that is what we strive for con- 
stantly. We can only promise to keep on trying. 



fcrrg (Etyrissf mas $c If appg fa %mx 
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the first really new pickup in a decade 





Made by perfectionists-for perfectionists. 

The Fluxvalvk is literally the 
cartridge of the future, its unique 
design meets the demands of all 
presently envisioned recording 
developments, including those utiliz- 
ing less than 1 rail styli. 

There is absolutely nothing like it! The 

fluxvalve Turnover Pickup pro- 
vides the first flat frequency re- 
sponse beyond 20kc[ Flat response 
assures undistorted high frequency 
reproduction — and new records 



retain their top "sheen" indefinitely, 
exhibiting- no increase in noise t . . 
Even a perfect stylus can't prevent 
a pickup with poor frequency char- 
acteristics from permanently dam- 
aging your "wide range" recordings. 

With this revolutionary new pickup, 
tracking distortion, record and stylus 
wear are reduced to new low levels. 

The FLUXVALVE will last a lifetime I 
It is hermetically sealed, virtually 
impervious to humidity, shock and 
wear - > . with no internal moving parts. 




The FLUXVALVE has easily replaceable styli. 
The styli for standard and microgroove record 
playing can be inserted or removed by hand, 
without the use of tools. 



For a new listening experience, ask your dealer to demonstrate the new FLUXVALVE. . .words cannot describe the difference . , . but you will hear It! 



"FOR THOSE 

WHO CAN 
THE 

DIFFERENCE* 



HEAR 




PICKERING & CO., INC. 

OCEANSIDE, LONG ISLAND, N . V , 
PIONEERS IN HIGH FIDELITY 



. . ■ Demonstrated and sold by Leading Radio Parts Distributors everywhere. For the one nearest you and for detailed literature: write DeptA-9. 
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Whiskers on tin-plated steel, enlarged 6 limes, immense yield strength 
of tnetats in whisker form woi discovered by Bell scientists. 



The clue of the metal whiskers 



The habit of close observation at 
Bell Laboratories often turns "tre- 
mendous trifles" into important scien- 
tific progress. Such a case occurred 
when unexplained short circuits in 
wave filters seemed to be associated 
with a zinc-plated mounting bracket. 

Close scrutiny disclosed a whiskery 
growth on the zinc plating. Similar 
whiskers of tin were found growing 
on tin-plated equipment. Studies 
si lowed the whiskers to be tiny single 
crystals of metal. 

Suspecting that these unusual crys- 
tals might be of essentially perfect 
structure, alert Laboratories scientists 
saw an opportunity at last to test 



an important metallurgical theory. 

The scientists studied the whiskers, 
grew larger ones, and showed that the 
crystals had enormously high yield 
strength as predicted bv the theory 
for perfect crystals — a strength far 
greater than for the same metal in 
any other known form. This clue has 
opened new frontiers in the study of 
what makes metals strong or weak, 
and has excited metallurgists all over 
the world. 

Thus, another new advance has 
come out of the Bell Telephone Lab- 
oratories practice of scrutinizing 
everything that can play a part in 
better telephone service. 




Through the study or thou&cnds of specially cul- 
tivated whiskers, Belt tcientiite leek to prevent 
treacherous growths in telephone equipment. 




BELL TELEPHONE LABORATORIES fjk% 

IMPROVING TELEPHONE SERVICE FOR AMERICA PROVIDES CAREERS FOR CREATIVE MEN IN SCIENTIFIC AND TECHNICAL FIELDS ^3s^ 
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Electronic Organ In Kit Form 
For Home Construction 



RICHARD H DORP 
In Three Parts— PART I 



Full details on design and construction of AGO-spec con- 
cert organ which can be built by anyone from kit parts. 



N| ovv th at elI'Icthoxic orgaxs can be 
designed and built to sound just 
about any way the designer "wishes 
— up to and including a really fine imita- 
tion of p i p e - o tgi i n so un d — tbe £fl tui & 
appears to contain a genuine boom in 
organ sales among the general public. 
Electronic organs are nothing new, how- 
ever, to a large group of people (most 
of them technically inclined) who have 
for years wanted to build one and many 
of whom have spout countless hours try- 
ing to evolve successful designs and/or 
duplicate commercially built units. Un- 
fortunately, experience is the best 
teacher in this kind of work and there 
is little practical experience to draw on; 
tb is, a n (1 tbe n e ce ssi ty f o r so i \ ic v e ry 

• Electronics Consultant^ 255 )Ve#l 
Sith St., Nr W York 24, jV, Y. 



special parts not available from elec- 
tronic supply bouses, has kepi tbe num- 
ber of successful amateur organ elf oris 
down to a very small handful. 

Recently, however. The Sehober Organ 
Corporation 1 has come out with what 
appears to be the answer to the organ 
constructor's prayer- — a full concert 
organ which can be built by anyone, 
with or without technical experience — 
from several kits of parts accompanied 
by exceptionally clear and informative 
instruction material. Tbe kits arc ex- 
pected to attract not only the people 
who have long yearned to build an 
organ, but also those who may never 
have thought of it before but would like 
an organ and find attractive the idea of 

1 35 Bail St., Nrw Hyde Park, N. Y. 



acquiring one for less than half the price 
of its commercial equivalent. There are 
24 separate kits which, when assembled, 
make up the complete organ, leaving 
the constructor with nothing to s:rk out 
on his own except solder and ordinary 
radio tools. To increase the price advan- 
tage and make things easy for tbe con- 
structor of modest income, each of the 
kits may be bought separately when and 
as the money becomes available. 

There is nothing toy -I ike about the 
Sehober Organ, nor is it an abbreviated 
or cut-down version of anything. It has 
two full o-octave manuals, full jt2-note 
pedal keyboard, 10 stops giving as 
many authentic-bounding pipe - organ 
tone colors, and six inter- and intra- 
manual couplers. Playing dimensions 
conform to those set up by the American 
Guild of Organists for pipe organs. Tbe 
instrument is played exactly like a 
pipe organ — including registration — and 
sounds so much like one that the first 
question from many nontechnical people 
is, "Where are the pipes?" 

Design Standards 

Designing a fine electronic organ for 
home construction is a bit more difficult 
than designing one that is to be sold in 
stores as a complete unit, in addition 
to assuring that the instrument will be 
as good musically as its commercial 
counterpart, special approaches and 
techniques must be used in physical de- 
sign to make certain that the average 
(and also the less handy than average) 
constructor will be able to understand 
the job and do it with a minimum of 
error and profanity. The detailed de- 
scriptions later in this article will show 
how this has been done. Suffice it to say 
at this point that three principal factors 
are important : 

1. Unitized const ruction. In the elec- 
trical equipment there are functionally 
20 separate sections. In a commercial 
organ these might be combined into a 
few major groups, with each group 
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www. 




Following the phenomenal success 
of the industry-sponsored 
Philadelphia High Fidelity Music Show 
held in November of this year 



THE INSTITUTE of HIGH FIDELITY MANUFACTURERS 



WNC"^ 



a non-profit corporation devoted to the 
advancement of quality in sound reproduction 

ANNOUNCES thatitwiii 

hold its first 



NEW YORK HIGH FIDELITY SHOW 



during 
SEPTEMBER 1 956 




These industry-sponsored shows are intended to 
provide the place and the opportunity for new 
audio developments, techniques and equipment 
to he seen, heard and appraised by the general 
public. The readers of this magazine are earnestly 
solicited for their views on show format and 
practices, that these shows may better .serve the 
growing public interest in high fidelity- 



Please address all replies Jo.- Show Pfans Committee 



INSTITUTE OF HIGH FIDELITY MANUFACTURERS, INC. 

25 Broad Street. New York 4, N.Y. 
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foil ; it was only able to retain its shape; 
partially, and that for very few p lay- 
ings. Subsequent technical improve- 
ments, however, ma do the phonograph a 
popular device by the turn of the cen- 
tury. It Is imrious thai our modern re 
cording- system, in which the record is a 
mechanical copy of the original master, 
is more closely related to Oos's system 
than to Edison's. Emil Berliner, the 
father of the moulded or cast record, 
began his research work by successfully 
carrying out Oros's proposals. 

The Mechanical or "Acoustic' 1 
Phonog raph 

It would be useful to consider the de- 
sign of the non electric phonograph, as 
illustrated hi (A) of Fig. 3 — -3. A better 
insight can thereby be gained into the 
function of the various components of 
a modern electronic system. 

The wave forms frozen into the record 
groove control the vibrations of the 
playback stylus when the groove is 
traveled past the stylus by a revolving 
turntable. These stylus vibrations, al- 
though they contain a fairly large 
amount of mechanical energy, engage 
practically no air, like the revolutions 
of a hi a del ess electric fan. The needle 
is therefore attached to a diaphragm, 
which vibrates in sympathy with the sty- 
his and has n much larger surface area 
in contact with the air of the room. 

But even the reproducing diaphragm 
doesn't get a sufficient bite of the air for 
practical purposes. Therefore 1 the dia- 
phragm is placed at the narrow throat 
of an acoustical horn, and the actual 
usable sound emerge? into the room from 
the much larger mouth of the horn. The 
system works somewhat as though the 
diaphragm area were really that of the 
horn's mouth. 

It can be s?en that all of the energy 
radiated by the horn is taken from the 
mechanical vibrations of the needle, and 
the forces between needle and record 
groove are necessarily very great. This 
has obvious implications for record wear, 



hut perhaps more important, the de- 
mands for power placed on the "sound 
box." or "speaker" (old-fashioned terms 
to r t,h c n c e d le- di a ph r agm - 1 1 ea d assem- 
bly) place a severe limitation on musi- 
cal fidelity. High distortion and peaked 
and severely limited frequency response 
are to be expected. 

The Phonograph Amplifier 

The solution to this problem lies in 
changing the function of the phonograph 
pickup, from the primary generator of 
sound power to a device which controls 
an outside source of power. If the power 
from the outside source is made to oscil- 
late in imitation of the needle vibrations, 
two benefits can be derived : 

1. The final output of the sound 
de rive d from tl i e r eco r d groo v e ea n 
be much louder. 

2. The power demands on the 
pickup itself are no longer heavy. 
The pickup can he designed far qual- 
ity rather than loudness; the problems 
of uniform, extended frequency re- 
sponse, and low distortion, are con- 
siderably lessened. So, incidentally, is 
the required weight on the pickup and 
the grinding away of the record 
groove. 

The controlling of an outside source 
of power to conform to given oscillations; 
is called amplification. The first phono- 
g ra ph a m plifi cr was p n e u m a ti e : the 
needle was made to actuate an air valve, 
which periodically throttled a flow of 
compressed air. Most of the work of 
radiating sound power was thus per- 
formed by the air compressor, and the 
stylus was relieved of part of its burden, 

All modern sound reproducing sys- 
tems use amplifiers, but unlike the first 
pneumatic systems these amplifiers are 
electronic. The- phonograph pickup is no 
longer a sound generator hut an elec- 
tric, generator. It produces small alterna- 
ting voltages at its terminals, whose 
wave forms conform to those of the 
groove and of the recorded sound. The 
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Fig. 3-4 Diagram of a complete modern sound reproducing system. 



Fig. 3—3 (a) The mechanical phonograph 
(b) The electric phonograph. 

pickup has to generate very little power, 
hecanse the output voltage can be ampli- 
fied to almost any desired degree. The 
amplified electrical power must finally, 
of course, be converted back into sound 
by a loudspeaker. The two types of re- 
producing system, electrical and purely 
mechanical, are shown in Fig. 3 — 3. 

The Modern Sound Reproducing System 

The purpose of the historical ap- 
proach used above has been to furnish 
the reader with an appreciation of the 
reason for the modern audio system 
bcin«: designed as it is. With the elec- 
tronic amplifier supplying the brute 
force, sn to spenk, the mechanical 
components — pickup and loudspeaker— 
can be built in such a way as to suppress 
the natural resonant tendencies inherent 
in mechanical vibratory systems, 

Before discussing each of the audio 
components in detail, it n'onld be useful 
to make a brief survey of! the entire re- 
producing system. The complete system 
is illustrated in Pig. 4-3. 

First of all the; disc record must be 
revolved by a motor and turntable. The 
ch i ef o p e r a ( i o n a I req u i remci its of th is 
part of the system are that it revolve at 
the correct speed, that the speed be con- 
stant, and that extraneous vibrations do 
not communicate themselves to the 
pickup. 

The first of these requirements is for 
the purpose of keeping - the reproduced 
music at the same absolute pitch at 
which it was recorded : loo fast a turn- 
table speed will make the pitch sharp. 
;md too low a speed will make it flat. 
The second condition listed, constant 
speed, is required in order to avoid pitch 
variations, or "wow ,J , Tbe third require- 
men t , lack of extra n eo n s vibra t i o n s . 

(Continued on page 51) 
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Developed in Altec Lansing's famous acoustical laboratories, the biflex speakers represent an 
entirely new concept in loudspeaker design. This new development, multiple concentric compliances, 
permits stepped sections of the cone to radiate different frequencies, thereby achieving a smoother 
and more extended frequency range than previously attainable from a single cone loudspeaker. 

The performance of these new Altec biflex speakers is so amazing that they must be heard 
to be believed. See your Altec dealer soon for a demonstration of their range and fidelity. 




408A 

8", 15 watts, 6O-13,0CO cycles, $24X0 




41 2 A 

#< 20 watts, 40-13.000 cycles, $45.00 




41 5 A 

15", 25 watts, 30-13.000 cycles, $60.00 



These frequency ranges, measured in Altec's anachoic chamber, are guaranteed by the manufacturer. 



ALTEC FIDELITY IS HIGHEST FIDELITY 



ALTEC 



Dept. 12-A, 

9356 Santa Monica Blvd., Beverly Hills. Calif. 
161 Sixth Avenue, New York 13, New York 



reproducers • loudspeakers • amplifiers • preamplifiers ♦ tuners • enclosures 
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The Sound Reproducing System 



SOUND — Chapter 3 



EDGAR M. VILLCHUR* 



A discussion of the background of the phonograph and a description of the major 
elements of a home music system as used today in installations of various sizes. 



Tijk phonograph is a classic example 
of an Invention that cannot be 
credited wholly to one mnn. In 1877 
Edison directed his assistant, John 
Kriiesi, to construct the first complete 
record -re produce system, but sound re- 
corders were sold on a commercial basis 
as early as 1860, aiid Thomas Young's 
Course of Lectures on Natural Phi- 
losophy" described and illustrated a 
crude but practical sound recorder in 
1S07. 

Young's recorder consisted of a sharp 
metal stylus held by spring 1 tension 
against a revolving cylinder, the cylin- 
der coated with wax and turned by 
a governor- con trolled gravity motor. 
When a vibrating body such as a tuning 
fork was held against the stylus, a wavy 
line was cut into the wax. This line 
represented the wave form of the vibra- 
tions, and it could be studied and ana 
lyyed at leisure. The recorder was a 
mechanical draftsman, that enuld sense 
very small motions and record pressure 
changes that took place within a period 
pi a very small fraction of a second. 

By 1856 Leon Scott do Martinville 
1 1 a d coi istrue ted the " ph o n a u tog rap h 1 ' 
(self -writer of sound) il lustra ted in 
Fig. 3 — I. The sound wave-to rm was 
scratched by a hog bristle stylus on the 
surface of a cylinder coated with lamp- 
black, but the big advance over Young's 
machine was the fact that the phon auto- 
graph could record directly from the air. 
The force of the acoustical vibrations 
was concentrated by a horn onto a dia- 
phragm, and the stylus was attached to 
th e d i a p h r agm , so th at the re cord i ng 
needle did not have to actually touch 
the vibrating source of sound. Tins 
device, which corresponds in function 
to the modern oscilloscope, was a cata- 
logue item of the Paris firm of Koenig, 
and was sold as a measuring instrument 
to acoustical laboratories. 

The ph on autograph which is at the 
Smithsonian Institution at Washington 
would undoubtedly reproduce music if a 
proper record were placed on its re- 
volving cylinder. The theoretical possi- 
bility of playback was understood then. 



too, but the lampblack records were usiv 
less for playback, as their grooves were 
not rigid enough to direct the vibrations 
of a playbaek needle. Ahout half a year 
before Edison got his brainstorm Charbs 
Cfos conceived a method for bringing 
the groove sinuosities back to life as 
sound. The lampblack recording was to 



be photo-engraved on a metal cylinder, 
and running a needle through the hard 
groove would then cause the needle to 
vibrate from side to side, in the same 
time pattern as the hog bristle stylus 
that first inscribed the Hue. 



For reasoiis which 



be related to 




Fig. 3 — 1 The phonautograph of Leon 
Scoff de Martinville— a commercial sound 
recorder of the eighteen sixties. 



nineteenth century differences in tradi- 
tion between the scholar and the indus- 
trial engineer* Cros didn't even construct 
a workiiig model, but merely filed a com- 
plete, sealed description of his system 
with the Academic des Sciences. On the 
other hand, less than a month after 
Kdisou first conceived of a reproducing 
phonograph the country was reading 
about a working unit in newspaper 
headlines. There was a great stir of 
excitement over this amazing tonal imita- 
tor, (see Fig. 3 — 2), with public demon- 
strations, lectures before august scien- 
tific bodies, and a visit to the White 
Rouse. 

The excitement soon died down, as 
the Kdison machine, was an impractical 
toy, with neither permanent records nor 
usable fidelity. The recorded groove was 
indented into a semi-bard material, tin 




Woodstock-, N. Y> 



24 



Fig. 3—2 Edison with his tin-foil phonograph, 
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Mexico's First Hi-Fi 



LEONARD CARDUNER* 

Observations from one familiar with LL S. audio 
shows on the occasion of his first trip to Mexico 
and his visit to the first fair South of the Border. 



IT WASj perhaps^ entirely fitting and proper that onr first 
visit to Mexico should have coincided with the first Mexi- 
can High Fidelity Fair and that the first two words of 
Spanish that we learned should be "Alta Fidel idad" or 
High Fidelity. 

Surrounded as we are hy photos of the display end of the 
first Mexican Fair, we will restrict onr own observations to 
the "human" side of the exhibition, as we saw it. 

The first thing with which we were impressed was that 
the Fair took place in what is considered to he the very 
best hotel in Mexico City I It is an amusing 1 sidelight that 
after the first dr,y of the Fair, the management of the hotel 
informed the sponsoring committee that the hotel would 
not be available to them for the following* year! It appears 
that the hotel owners were not aware of the amount of 
noise which would be created (more about this later), nor 
were they quite prepared for the number of visitors ! As 
the hotel is rather a small one, by United States standards 
and as there were only two small elevators in use, those of 
our readers who have attended Audio Fairs in various 
cities in the United States can well imagine the resulting 
chaos. In fact, at various times during the day the queue 
for the elevators extended right across the lobby, outside 
into the street and around the corner of the hotel. 

The people who came to this Fair were extraordinarily 
well behaved, very quiet and spurred on by a genuine inter- 
est in high fidelity. By proportion, there were more women 
accompanying the men than we are accustomed to seeing 
at our Shows. However, there were no children and we 
would be inclined to say that the average age of the visitor 
was somewhere around 40 years, 

In fact, the thing that was most impressive was the 
orderliness and courtesy of the visiting public. The hallways 
in the hotel were unusually good looking, decorated in col- 
orful, cheerful pastels. Outside, of each room were large 
vases of beautiful flowers, together with easels bearing a 
large display card of the exhibitor. We failed to see a 
single one of these vases or display signs disturbed or upset 
in any way, although many thousands of people passed 

* British Industries Corporation, 80 Shore Road } Port 
Washington, jV\ Y. 

Upper left: Garrord of Mexico displays both sides of chang- 
ers. Righf, top to bottpm; Example of fine cabinetry by Villa- 
real, Guadalaiara; G»E» provides living-room setting in 
Presidential suite; Collaro displayed old phonographs, new 
changer; Corporacion Mercantil showed Stromberg-Carlson 
line; decoration is typical of all exhibits. 
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name components, which we list with 
their specifications, carefully scanned: 

1. Argos bass-reflex speaker cabinet 
DBR-2, ported above and below the 12- 
inch speaker opening; a version of the 
distributed port. 

2, 3. Electro -Voice 82D cartridge with 
diamond stylus for LP ; separate 82S with 
sapphire stylus for 78*s. Ceramic ele- 
ments, with response flat ± 2.5 db at 20- 
15,000 cps with new standard RIAA 
curve. High-level output works into 
3-meg load at 0.5 volts. No inductive hum 
pickup; a compliance of 1.5 for clean 
highs; distortion less than 2 per cent. 

4. Garrard RCS0 automatic record 
eh anger , p usher type pi a t form ; th re e 
speeds j plays all size records. Inter- 
changeable plug-in-heads for either crys- 
tal, ceramic or magnetic cartridges; tone- 
arm muting switch activated between 
change-cycle. Comes completely wired 
ready to play, with two empty cartridge 
shells, 45 rpm spindle. 

5. General Electric S-1201-A 12-inch 
full-range speaker, 8 ohms impedance, 
25 -watt output, frequency range 50-13,- 
000 cps; magnet weight 14.5 ounces. 

6. Harraan-Kardon model A-200 
AM-FM tuner. Seven tubes plus sele- 
nium recti fi er . Co u n ter-we igh te d tun cr 
control has built-in AFC defeat. Arm- 
strong FM circuit with Foster-Seeley 
discriminator. FM sensitivity 3 inv for 
20 db quieting, 5 for 30 db quieting. AM 
is superheterodyne circuit, automatic vol- 
ume control and built-in ferrite loops tick 
antenna. Phono input and a.c. receptacle, 

7. Pilot 10-watt amplifier model AA- 
903, Wi I li a m s on ty p e, w i th p r ea mp . 
Seven tubes including rectifier and push- 
pull output tubes. Controls for on-off 
volume, bass and treble, and equalizer 
selector for LP, NAB, AKS and foreign 
recordings, Frequency response ± 1 db 
from 15 to 40,000 cps. Distortion less 
than 1 per cent at 10 watts, hum level 
70 db below 1 volt. Three inputs for 
radio and auxiliary equipment, and one 
with adjustable impedance for matching 
various magnetic cartridges. 

The point is that these are by no 
means "junior" components, in any sense 
of the word. They have been selected 
with an eye on cost, it is true, but they 
are of known make and proven design 
and so you are going the hi-fi way, all the 
way. Which means that, while adding up 
to a total of around $275, the resulting 
system compares with anything that the 
ready-built boys have to offer and we 
fancy its components are rather superior 
in flexibility, variety, adaptability — they, 
or their successors (if any) and because 
they have been housed with these objec- 
tives in mind. Change any of the compo- 
nents? That is a possibility, but not be- 
fore and unless they get infinitely better, 
class for class : and that is how the junior 
hi-fi powerhouse has been rigged. But 
not for damaging disemhowelmeut — not 



when changing a unit for a better means 
just removing a disposable, thin ply 
panel hoard, mounting the new appara- 
tus and putting it back, with now holes 
drilled in a new board, is alh 

Growing Into Hi-Fi 

We hold that any escape from the 
adenoidal sounds generated by the un- 
regen crate pre-war phono pickup, or 
from the bu^z-box tuners of the same 
era, is a good escape. Making fully good 
our youngster's escape to hi-fi called up 
our sense of dedication to a task needing 
to be as well done as we knew how, down 
to the last swipe of the waxing cloth 
across the as yet unformed face of the as 
yet unformulated design of a cabinet or 
cabinetry in which or to which the com- 
ponents could be congregated or secured. 

The family bookshelf, a many-used 
thing, figured in our final decision as to a 
mode of housing. It formerly held books 
and the encyclopedia ; now it is children's 
toys, blocks, balloons, rag dolls, roller 
s k a t e s , c te . Kl c - They have also eon - 
tained a portable phonograph, a toy ac- 
cordion, a musical jack-in-the-box. The 
toy accordion has long since; been en- 
thusiastically torn apart, and a displaced 
person is now the box's jumping jack. 
Displaced also from its ever so well-in- 
trenched importance, the old-line por- 
table phono, now good only np to the 
point of pleasing the three-year old's 
playing those ages-old nursery rhymes, 
at the quickly spun-out 7S-rpm rate. Not 
that the 78's have played their interest 
right out the window, kids being notedly 
conservative in their likes, but that rec- 
ord players arc; today obviously better 
sounding, even to ears so young. So the 
portable phono is now the sometime 
play-thing of the three-year old, because 
the handling of it is her proud new abil- 
ity. When, as a result of her condition ~ 
ing to things of higher fidelity the nine- 
year old put in her wish for an hi- A out- 
fit of her own, the convenient and pat- 
ently versatile shelvings (16 inches deep) 
suggested the germ of a rather simple 
solution to the placement of the system, 

To Encase or Bookcase the Hi-Pi? 

Or so it seemed, at first glance. Aside 
from first having to get the components 
then fitting a container around them 
(which is the sensible thing to do) the 
shaping up of the enclosure needed more 
than a glancing think. Shaping up, in 
the sense that the tuner, amplfier, and 
record player if concealed too well or 
affixed too permanently to panels or onto 
slideouts might be serviceable for use but 
not service-able for maintenance. And 
there was the question of open display 
on the shelves, today J s factory-fitted 
tuner and amplifier cabincttes being 
quite attractive in themselves. Perhaps a 
desirably inexpensive solution, but 
ruled out because the clutter of wires and 



tr a i 1 ing c or d sets m igh t ex p ose the 
youngsters to danger of shock, not to 
mention having to push-pull the record 
player— all of it involving too much di- 
rect handling of the components. Evi- 
dently, the units had, in turn, to be pro- 
tected against mishandling by the kids, 
yet placed for easy servicing and parts 
replacement, and arranged for easy 
operation, too. Also, since the shelves 
provided housing-in-depth for the hi-fi 
equipment, a front close-off would be 
adequate. And for the reasons mentioned 
above, a close -off designed to hold each 
component securely, at rest and in oper- 
ation, and give access to the works. 

As worked out, the solution took shape 
as a frame, 60 inches long by 19 inches 
high, with three doors, modelled in es- 
sence after the abovementoned triptych 
altarpiece. The frame is built with solid 
walnut top and bottom rails 1% inches 
thick by 2y 2 inches wide, solid walnut 
upright inside stiles of the same dimen- 
sions; and narrower stiles at each end, 1 
inch wide by 1% inches thick. The two 
middle uprights are double-dowelled to 
the top and bottom cross pieces aud eold- 
glued as shown in Fig* 3. The thinner end 
stiles are mitred and held in place with 
three screws set flush into reamed-out 
holes at each end (Fig. 4). These are 
covered with walnut veneer to conceal 
th<^ screw heads {Fig. 5) which also 
gives a glimpse of the frame-with-door 
arrangement. Note the mounting of the 
shelves holding the tuner and the ampli= 
fier, their fore-edges cut on a bias along 
the are of the radius through which the 
shelf must travel to swing clear. 

The amplifier used in this system is 
integral with preamp, the chassis there- 
fore being just too deep to clear the 
door opening, though it too is mounted 
on a bias-cut shelf. As both doors were 
designed symmetrically, in proportion to 
the width of the center door, and all of it 
kept to an over-all size to fit the book- 
shelf area, the full swing-out of the am- 
plifier unit was accomplished by mount- 
ing its control panel to slide in a slot 
molding at the top, while slits cut into 
the shelf accommodate the slender (Vg- 
inch) round bolts with hex nuts used to 
secure the chassis to the shelf, with just 
enough play to allow the amplifier chas- 
sis to be slid far enough over by hand 
(about an inch) to swing clear when it 
needs to be inspected. In fact it is quite 
accessible through the opened record 
player door (Fig. 6). 

Incidentally, both the tuner and the 
amplifier control panels arc of %-inch 
walnut veneer plywood, cut to fit these 
components {Fig. 7) and mounted with 
four wood screws to the back of the 
doors, which makes them easily remov- 
able if need be without expensive cutting 
over of the furniture-finished doors. A 
(Continued on page 50) 
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FEg. 10. The summing up: The bookshelf houses the components in depth; the wo I nut-veneer frame with 
doors does the load-bearing. Note flush setting of control knobs; also friction drop lid hinge holding record 
player firm for loading and starting. Also that amplifier controls at the right are convenient to the player* 
Framework is secured to bookshelf with screws through the top rail. Material for frame is solid walnut, 

inside and out; doors, walnut-veneer* 



longer cares for her simple portable phonograph, nor her 
strictly, stridently a niplitude-i nod nlatiow radio, night table 
size. The origins of this displeasure, and the resulting wish 
for a hi-fi outfit of her own can he laid to her piano lessons 
as well as to the floods of disc, tape and FiM music pouring 
out of a three-way spanker system morning, and we guess 
noon, and certainly night, to which this nine-year old has 
been exposed. Drenched is the word for it. really, in the 
closeness of a very tight city apartment. So there it was, 
the beginning, as yet unnoted particularly f of the .junior 
hi-fi powerhouse deal. For the time had come to consider 
what price hi-fi peace at. home, and very mind the cost. Like 
a time for orthodontia. Brownies, booster shots, anti-polio 
vaccine, and so on — all valiantly faced and put behind (in 
spirit and gelt-ansehaitvg) — so comes a time of pie-adoles- 
cent sophistication with wMflh family elders must variously 
negotiate at the summit to sue for peaceful co-existence. 
(Thus spake Spock!) 

Shopping the Field 

The decision to do something about pleasing the young 
psyche with hi-fi satisfactions though affirmative, was made 
with the reservation of getting upstairs quality at a down- 
stairs price. So, with the median system behind us, we went 
back ashore to do some snooping and shopping among the 
ship-chandler ish delights of the hi-fi agorae. Such profusion ! 
Such variety! Such claims! Such heguilement! Were you to 
whisper "esoteric" fast, we'd be inclined to say a "yup" 
right back to you. Insidish, specialist like ordering your 
first suit in Savile Row (this, we can only imagine), that's 
how your hi-fi shopper usually sets the jib of his mood. But 
hold it, son. That kind of starry -eyedness can but lead to 
starey-eyed letdown when totting up the final cost* Especially 
when a second hi-fi system is to be shopped. And so we 
thought to cxplnre first the case-goods or all-in-one cabinet 
hi-fi. offerings, looking for the bargain buy. 

In short, here is what we happened to find as we went 
gaily forth to inspect packaged hi-fi otfe rings at depart- 
meut store and record shop, chain store and service-instal- 
lation spots. We sampled table model and semi-portable 
phonos at just under a hundred dollars, and automatic 
phono plus AM-FM tuner, amplifier and multiple speakers 
all in one cabinet, at a tempting less than three hundred 
dollars or just over that- Neither did we overbok some im- 
posing case -goods items offering AM-FM, short-wave and 
phono combos plus speakers at around five hundred dollars; 



one without short-wave at just under three hundred dollars; 
another, with short-wave only at under three hundred dol- 
lars; and a phono (only) console at just under two hundred 
dollars. Not to mention a console housing nn aeecssory- 
st added phono only with separate speaker cabinet for close 
to one thousand dollars. And for the same price, about, 
another maker's offering of a combination radio-phono with 
three-way plus cross-over speaker system. 

It was not exactly comparison shopping. We didn j t mean 
it to he, but ii came to the same thing in the end. There had 
hecn the notion that something good and hi-fi eould be found 
in tuner- and record-player equipped consoles at about two 
hundred oi' two fifty. Find it we did, as reported just above. 
But it was our impression, and a difficult one to shake, that 
the component audio parts of a few of the offerings in the 
affordable price group were in some way stowed, or stacked 
or strangulated to tit into rather tight console situations, 
ftul it is quite possible that, given the extra floor space, one 
or another of the console offerings, especially in the around 
three hundred dollar bracket, could have been made do as a 
second hi-fi system. (Their components and specifications 
seemed to bo on the excellent side)- What with one tiling 
and another, more likely right lj" than wrongly, we finally 
came back full circle to a shopping procedure that, as far as 
we can tell, has been and continues to be peculiar to the hi-fi 
industry, wherein the shopper is known to prefer picking 
the ingredients himself. For his version of a bouillabaisse 
of hi-fi components, he would rather point a finger at the 
"makings- 1 rich with promise than wrap his fist around an 
all-in-one deaf good as that may be in its way. He knows 
that he can weld the individual makings together to suit his 
plain or fanciest fancy, and within a given framework of 
cost, naturally. 

Shopping the second system thus became a matter of se- 
lecting ingredients of good repute available currently, but 
not without first a quick look at the right hand figures of the 
menu. Then correlating the cost with the most compatible 
quality factors, turning up finally with a roster of quite 
wholesome and we believe as durable components as can be 
found any when 1 in today's catalog of hi-fi merchandise for 
the devotee of at home with audio, old or young. 

Hi-Fi Repertory 

In alphabetical order the seeond hi-fi system installation 
includes tile following seven items of well-known brand 
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Fig. 7» Power jig-saw is used for precision cut-out on 
clamped down panel for component controls. For you, a 
stickleback saw will serve the same purpose. (See poge 29 y 
at home with Audio, April 1954, for list of woodworking 
and other tools). 

Fig. 9. Precision tools were used for the smallest detail. For 
you, the hand drill shown in Figure 4 can be used to prepare 
the brackets (as here) for screwing to the backs of the doors. 
The holes are pre-drilled and then reamed out jo the screw- 
heads will set flush, and the job a neat one. 




and anguished wails ovcv poppa's devoted big-oaring of the 
full -throated big affair in the living- room comer, with i\ 
corresponding sickness at poppa's otherwise hi-fi proud 
heart? Precisely because of. its excellencies as a purveyor of 
musical and other sound, does a good hi-fi system, usually a 
feature exclusively of poppa's living at honus — with audio, 
among other things- — bring to the surface in mom and the 
kids come of the more divergent undcrgrainings and la 
differences (hie to their own listening preferences, listening 
times, listening instrumentation. One can cope with and 



become almost deaf to howls of turn it down! it's noisy I 
too load I turn it off! must you, now 7 and so on. Just step 
on that 100-watt amplifier and blast it, man, blast it! And 
. , . dare you? 

As a matter of fact, most of us hi-fi poppas tend to be 
placativcj if any thing, suing for peaceful co- existence on 
any terms, even at the price of a second hfcfi system. The 
elements of such a situation can be innocent enough. The 
old man's hi-fi has so charmed a daughter, an impressionable 
junior bclow-teen-ager, with its superior sound; that she no 



Fig. 8. Door-hidden and door-held and protected, the toner is secured to o removable thin plywood panel; 
the chassis Is held firmly to the shelf with screws. Shelf, and supporting bracket have been cut on a bias 
to clear past door frame when opened up for inspection or servicing. Note spring-loaded catch in lower 
rail, to hold door firmly closed. Functional ventilating holes are arranged in symmetrical, well-balanced 
pattern. Interior of shelf, back of door opening, \s clear of obstructions, for thorough airing of equipment. 






Fig. 3. "Mockup" of framing shows components in their 
assigned spots; also dowels in center posts, mitre-cut 
side posts, to assure all-around rigid/ twist-free hi-fi 
load-bearing frame. 

Fig. 4. The frame in process of being c-clamped to set 
the dowelled and mitred jointings* Note three-screw 
head pattern at mitred corners, pre-bored and reamed 
out for flush set-in of brass wood screws. 




T _! he possibility has always intrigued us that there may 
be other cabinetry solutions than adaptations of egg- 
crate or kitchen stove, steamer trunk or flcur-bin, dram- 
table or ottoman, as feasible manifestations of the will-to- 
live at home with Audio, Something a little quieter seeming, 
say, than furniture with doors a jar r drawers -agaps and 
-cascading, as it were, all over the place. Cabinetry acting 
by itself as a modest conversation -piece when closed, be- 
comes an eloquent mouthpiece when opened up for business 
with decibel and watt, cycle and microvolt. Something other, 
in short, than a pastry-dish array of components more for 
display (conspicuous consumption idea) than for ''feasting." 

The subject of this month's essay happens to be the 
"frame for hi-fi" type cabinetry, suggested particularly 
where spare floor-space is scaree and where sizable book- 
shelves are the permanent wallflowers. But perhaps you 
may not be inspired, as we were, to solve a hi-fi housing 
problem (a subject contained in the agenda of this depart- 
ment) by going in for building a sort of triptych enclosure 
for your system. What happened is this : one day our three- 
year old asked her standing "look -in -the -bo ok" question, 
"What they doing?" while paging through a hook o£ art 
reproductions' (it happens). And looking her way we saw 
a triptych altarpicce painted by Hans Memling (Fig. 1). 
There, quickly, was the framing answer to a question framed 
in our mind in an effort to solve a family problem with, until 
that moment, no palatable answer. But here was answer 
enough, it would seem. For our lengthwise dimensions we 
followed the proportions of this triptych, applying the 
narrow end stiles, the heavier top and bottom rails and 



* Art Treasures from Vienna. Copyright 1949, Europa Verlag 
A. G., Zurich. 



middle supports of its framework to form our junior-hi-fi 
powerhouse. A year-end undertaking, reaching well into the 
Yuletide season, the junior powerhouse and its vari-func- 
tloned family of senior hi-fi components (what else 9) has 
been declared for official unveiling come Christmas day. 

Having recently sent the median-cost hi-quality hi-fi sys- 
tem doAvn the ways (see at hqme with Audio, October 
1955), a system, as you may remember, that was housed in 
a hi-fi "powerhouse" cabinet of our design, it was to he 
expected that a follow-up discussion of a lower-cost but 
nonetheless hi-quality system might also report its con- 
tainment in a powerhouse-junior cabinet, or its equivalent. 
A junior version, yes, but not necessarily a cut down copy 
of its median forerunner. In truth and in fact, it was no 
copy at all, yet functionally deserving of its powerhouse 
identity, as seen in Fig. 2. And we say this in a spirit far 
and away this side of idolatry. For that matter it is highly 
probable that there would have been no "junior" sequel at 
all, with its hunt for Avantiible and affordable components, 
presumably pared-down cabinetry, and alh At least not so 
soon after senior's "birth." 

Family Entrance 

The blame, or credit, must be laid to family living, with 
or without hi-fi ; striated, laminated, basically a form of 
existence criss-crossed with innumerable grainages of 
temperament, mood, and inclination — these, rarely synchro- 
nized — like a many -layered plywood, held the more firmly 
together (oddly enough) by virtue of these contrary grain- 
ings. V ive-la-diff erence J of course; what's more fundamental 
as a cohering force in the long run ? And what, on the con- 
trary, so invidious, in any day's run, as the distaff protests 



Fig. 5. Preview of components placement 
and checkup of radii cut In equipment shelves 
and brackets to clear frame when swinging 
component-bearing doors out for servicing. 
(Design of Junior Powerhouse Cabinet copy- 
right 1955, Lewis C. Stone.) 
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Fig. 6. Record player and ampllfier-preamp are paired off 
for conveniently joint operation. With player door opened, 
amplifier inputs and level controls are easily right-handy. 
Note accessory 3-way plug attached to inner face of upright, 
powered from outlet in amplifier, and providing convenient, 
uncluttered hook-ins for tuner and record player power cords. 




Fig. 1. Triptych aftarpiece after Hans Mem- 
ling. Symbol of the holiday season, it is also 
the pattern for design and proportioning of 
junior powerhouse for second hi-fi system. 



at home with 




LEWIS C. STONE 



Hi-Fi Give-Away 

Stuffer for a child's Christmas stocking is family's second new hi-fidelity system 



Fig. 2, Bookshelves, long a wallflower feature of the children's room, are glamorized with three-door panel 
for new hi-fi system of their own. Tuner mounted in left door; amplifier in right door, to be handy to oper- 
ate control when middle door bearing record player is opened for use. Speaker cabinet (left) is bass re- 
flex, holding a 1 2-inch full-range speaker. 





ment of the groove ( recording love! ) . The 
wavelength y traced at any given point 
of the record is equal to the linear veloc- 
ity V of the groove at that point, divided 
by the frequency / of the signal delivered 
to the recording stylus. Thus (1) can be 
written : 

For minimum tracing distortion it is 
necessary that r>.-ff f where »rr is the 
effective radius of the reproducing stylus 
Up and equals tip radius time cosV 2 , 
where a is the total groove angle. For a 



= Q0 C 



Thus the mm- 



V2 



ing relationship exists in place of (2) 

The new seven-inch records are designed 
for use of a quarter-mil reproducing 
stylus tip radius. For commercial phono- 
graphs with somewhat limited frequency 
response, a 0.3-mil tip radius is adequate. 

The ratio of groove displacement for 
the conventional LP and the new records 
fXLP) will be determined by app'ying 
formula $$■) to both types fjf records. 



LP 



XLP 



4& F' D 2 
from (J) and (5) follows that: 



(I) 



K-(T±X mat. 



The inside grooves of the new records 
after forty-five minutes playing time 
follow a diameter of 3.93 inches and 
V £ will be 3,42 ips, For standard LP 
records 8.75 ips is the value for V } 
corresponding to an inside diameter of 
5 ins; 
also 

riyf- .001/ V~2---- .00071" and »\< c// - 
,00025 1 \J2- .00017 S". 
Thus 

D 2 /Dt =0.6.1. 

Therefore, for equal amounts of tracing 
distortion the maximum groove displace- 
ment (recording level) for the new rec- 
ords should not exceed 61 per cent of the 
standard LP records. 

Actually a recording level of approxi- 
mately 6 db below LP records is em- 
ployed, corresponding to a 2.5 cm/sec 
lateral groove standard at 1000 eps. 
Tests have shown that though the signal 
output from the new records is roughly 
one-half that of the LP records, the sig- 
nal to noise ratio remains substantially 
the same. This is apparently due to the 
lower stylus force (2 grams) and the 
smaller contact area (.25 mil fip radius) 
as well as to the lower linear speed. 

The use of low stylus force also re- 
sults in reduced stylus wear even though 
the stylus pressure has theoretically in- 



creased. Life tests carried out with 
sapphire stylii on the new records showed 
1 e ss we a r a f t or th e s,a me n in n b er of 
hours' playing time than the 1 -mil- 
radius sty] i with 6-S grams pressure, 
playing standard LP record*. These 
paradoxical results could be explained 
by the "si^e effect" described in a paper 
of Prof. F. V. Hunt.- 

It may he interesting to determine 
what, performance the new records are 
capable of at the maximum outside di- 
ameter of 6.625 ins. in t er m s o £ th c 
equivalent diameter of a standard LP: 
from equation (6) } 



\V,) r, t „ 



0.152 



(7) 



Substituting for I 



V 



nd, 16 , 6 

BO 



: and for 



where d 2 is the diameter of the outside 
groove of the new records and d t the 
diameter of the standard LP groove with 
the same performance quality in terms of 
tracing distortion. 
Now (?) can he expressed as 

d } = :L2S d 2 (8) 
atifl for = 8.625 1% #j will be 8.5 in. 

Tlius the t racing distortion in the new 
seven -inch records during forty- five 
minutes of continuous playing between 
the diameters of 6.625 nnd 3.93 ins. will 
vary as the tracing distortion on stand- 
ard LP records between the diameters 
of 8;5 and 5 ins. 

When recording speech, each side of 
the new records is capable of carrying 
one full hour. The inside grooves for 
one hour duration correspond to a di- 
ameter of approximately three inches. 
At that diameter, the linear groove ve- 
locity is decreased over the inside groove 
velocity for music and from (3) the 
frequency for which the minimum 
radius of curvature equals the effective 
stylus tip radius can he expressed as 
follows : 

F--^£H (9) 

#l \l) y, /f 
Now substituting for the linear velocity 
T/ (rpm) ji d 



60 



inches/ sec where d is the 



groove diameter and i\pjn. is 1G.G6, the 
resultant frequency will be: 



P = 0.14 d 



(10) 



For equal maximum groove deviation D 
and effective stylus tip radius, the rela- 
tionship of frequencies for 4- and 3-in. 
diameters will be 

= 0.75 F^, (11) 
Thus for speech records of one hour 
duration per side, the recording ehar- 



- P. V. Hunt "On Stylus Wear and Sur- 
face Noise in Phonograph Playback Sty- 
Ins 1 \ JAKS, Vol. h 1, Jan. '55 



aeteristie should be so modified that the 
amplitude excursions at frequencies 
above 2 or 3 kilocycles be limited to % 
of the values used for music recording 
at the larger inside groove diameter. In 
practice it was found that because of 
the natural lack of rtigfi frequencies in 
speech, the above conditions are fulfilled 
automatically and thus the standard re- 
cording characteristic can be employed. 

The new 7-in. extra long- playing rec- 
ords designed for automobile use cannot 
be played on existing home instruments. 
There are several types of home phono- 
graphs on the market which contain the 
16-2/3 speed but the relatively heavy 
pickup arm and the 1-mil stylus radius 
are not suited for playing the extra fine 
grooves. 

In the ear these records meet all tbe 
necessary criteria mentioned earlier in 
this article. During a two-hours program 
only one interruption is required, namely 
to flip over the record, and thus there 
will be no need for a record changer. 
Tbe required storage space for the maxi- 
mum playing time is at a very minimum, 
about 13 per cent that of the 4o-rpm 
system or of a tape system. The manu- 
facturing costs are reduced in about the 
same proportion. Figure 1 shows a com- 
mercial pressing of one of the new rec- 
ords, with Tchaikovsky's Sixth Sym- 
phony on one side (42 minutes) and a 
series of Russian Dances on the other. 
The Player 

Because of the small size of the record, 
it was feasible to design a compact player 
which, with the cooperation of the 
Chrysler Corporation* was fitted into 
their 1056' series of cars. In its current 
form the player is mounted on a base 
which can slide in and out of a metal 
container mounted underneath the dash, 
as shown in Fiy, 1. When opening the 
door, the player can be pulled out a 
sufficient afiaount to drop a record onto 
the turntable as in Fig. 2. 

The pickup and arm device represent 
a radical departure from existing prac- 
tices. The distance between the stylus 
and the vortical arm axis is only ins. 
Between the vertical axis and the arm 
bearing there is a fluid or proper viscos- 
ity furnishing adequate friction to per- 
mit the arm to follow rapid torsional 
movements of the car. at the same time 
providing a virtually frictionless hear- 
ing Tor following the extremely fine 
groove pitch. Also this method helps to 
damp out area resonance. 

Inside the arm is a cartridge assembly 
which pivots around a horizontal axis 
and is carefully balanced so that acceler- 
ation forces in a vertical plane are 
neutralized and will not displace the 
stylus from the groove. A small spring 
applies approximately 2y 2 grams force 
on the cartridge in the direction of the 
record, thereby assuring adequate track- 
(ContuiHcd on page- 63\ 
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Fig. 3. The High- 
way Hi-Fi record 
player removed 
from its under- 
dash mounting. 
Note reversed 
pickup arm. 



tnges to consider. For instance, a par- 
ticular section on a recorded tape would 
be quite difficult to spot unless some 
fairly elaborate and costly system were 
employed. Also the electrical output of 
the tape is low and requires considerable 
equalization which would necessitate the 
use of a preamplifier as part of the tape 
machine. Last but not least, the public 
has been accustomed to the use of records 
to such an extent that, unless some ex- 
tremely f o ol pro of a nd si mple m e th o d 
were found to play tape, considerable in- 
ertia would be encountered from the 
very outset against its large-scale use. 

The next medium which was investi- 
gated dealt with phonograph records. 
The 78-rpm type record is wasteful of 
speed, space, and time, and so the 45- 
rpm record was considered next. Its 
small size (7-in. diameter) and availabil- 
ity at least in the popular music field 
made it seem attractive at first glance. 
However, further investigations revealed 
that from the point of view of the auto- 
mobile driver the mere fact that this 
record can be played on his machine (if 
he has one) at home does not offset sonic 
serious disadvantages. The maximum 
playing time on the current 45-rpm rec- 
ords is 8 minutes on each side (extended 
play) or 16 minutes per record. 

Thus to provide two hours' entertain- 
ment, almost eight of these records would 
be required (7.5 exactly). This then 
ealls for a record changer which has to 
be loaded with seven or eight records in 
their proper sequence, and for each hour 
the listener will get seven or eight inter- 
ruptions. Clearly this is not desirable in 
a new system designed for many years to 
come. The manufacturing costs of put- 
ting two hours of program on seven or 
eight records would be of considerable 



extra expense to the ultimate customer 
and the storage of such stacks of records 
in the car represents a problem in itself. 
The space occupied by a record changer, 
even of the 45-rpm type, and its accom- 
panying cost are also undesirable. 

The next consideration was given to 
standard long-playing records which, as 
is known, turn at 33% i\p>m. The maxi- 
mum playing time per side of a 12-in. 
LP record is approximately 30 minutes, 
and does not fully satisfy the playing 
time requirements for the automobile. 
Due to the large diameter of the rec- 
ord, it would be difficult to design a 
shock -pro of player mechanism without 
undue size and cost and the storage 
problem also could be a- difficult one. 
Tt then appeared that the possibilities 
among the existing systems were ex- 
hausted aud thus something entirely new 
and more suitable for the car had to be 
found. It would seem best to omit the 
trials and tribulations of the period of 
research that followed. The final out- 
come was a new record and record 
player, mated to each other, and de- 
scribed in the following. 
The New Record 

The record is seven inches in diameter, 
as shown in Pig. 4, turns at 16-2/3 
r.p.m., and can carry iip to forty-live 
minutes of music, or one hour of speech, 
on each side. The number of grooves per 
inch is approximately 550 (or twiee as 
m a n y a s th e co n ven tion a 1 LP ) . The 
forty-five minutes of playing time per 
side docs not take variable pitch record- 
ing into account. Its use would provide 
further leeway in the recording of long 
musical works. Economically this new 
record represents by far the least expen- 
sive method of reproducing music. With 
a maximum of one-and-a-half hours of 



music, or two hours of speech, this seven- 
inch record brings the physical manu- 
facturing costs of music or speech re- 
production to an absolute minimum. The 
basic design of the records is such that 
after complete mastery of the cutting 
and production techniques, they should 
give performance substantially equiva- 
lent to eurrent LP records. In the follow- 
ing some theoretical considerations will 
be given which will serve to substantiate 
this statement. 

There are many criteria which will in- 
fluence the performance of a record, but 
among the important technical considera- 
tions one should consider these three, 
which determine its basic capabilities : 

1. Frequency response 

2. Signal to noise ratio 

3. Tracing distortion 

A close interrelation exists between these 
three items, and the last one is particu- 
larly dependent on the dimension of the 
reproducing stylus. 

Linear groove velocity and groove 
deviation (recording level) for a given 
reproducing stylus radius ore the chief 
f aetors determining record performance. 1 
The inside grooves of standard LP rec- 
ords for maximum playing time lie along 
a diameter of approximately five inches 
and represent a linear velocity of 8.64 
ips. Tracing distortion, one of the deter- 
minants of record performance, is pri- 
marily a function of the minimum radius 
of curvature of tbe traced waves as re- 
corded on the disc, and of the effective 
reproducing stylus radius. Distortion in- 
creases very rapidly when the effective 
stylus radius exceeds the minimum ra- 
dius of curvature of the traced wave. 

The minimum radius of curvature of 
the traced wave on the record can be ex- 
pressed as : 



where a is the wavelength of the recorded 
signal and D the peak-to-pcak displace- 

L The Columbia Long-Playing Micro- 
groove Recording System. P. G. Goldmark, 
K. Snepvangcrs, W. S. Bachmatk. Proc. 
I.S.E., August 1949, pp. 923-927 




Fig. 4. The new 45-mmute XLP record 
requires a minimum of storage space. 
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Highway Hi-Fi 



PETER C. COLDMARK 5 



Bringing for the first time the facility of "Music 
you want when you want it" to the motorist — par- 
ticularly the one who may want his own prefer- 
ence Of music OVer that Of SOme disc jockey's. Fig. 2. The simplest of operations Is required to change records. 




As the automobile became one of the 
most prized and necessary posses- 
sions of almost every American 
fatuity, the question was frequently 
asked why, with the amount of time 
spent driving, recorded music and speech 
is not available in the car? 

The question is quite proper because 
driving nowadays in modem cars is so 
effortless that the driver's attention to 
road hazards is almost the only exertion 
required. It is a proven fact that listen- 
ing to the radio while driving 1 does not 
interfere with one's ability to drive 
safely — as a matter of fact it contributes 
towards the driver's alertness by pre- 
venting drowsiness. It would thus seem 



• Chief Engineer , CBS Laboratories, 
Inc., 485 Madison Ave., New York 22 } 
N. Y. 



quite natural to provide the driver with a 
system of recorded sound, giving him a 
choice of programs most suited to the 
environment of his interests. Thus the 
CBS Laboratories and the Chrysler Cor- 
poration established a joint program in 
the area of recorded sound for the auto- 
mobile with the purpose in mind of in- 
troducing this new medium to the motor- 
ing public if the result of the studies and 
subsequent technical development should 
warrant it. 

The successful conclusion of this pro- 
gram has recently been announced to the 
public by the Chrysler Corporation. 
Under the name of "Highway Hi-Fi," 
Chrysler is making available in all their 
1956 models ( Imper i a 1, Ch r ys ler , D e 
Soto, Dodge, Plymouth) a special auto- 
mohile phonograph which is mounted 




Fig. 1. Resembling a small auxiliary heater in appearance, the new XLP record 
player installs under the conventional auto radio. 



under the dash and uses a 7-in. extra- 
long-playing record. The unit is shown 
installed in Figs. 1 and 2. 

Prior to tackling this specific develop- 
ment by the CBS Laboratories, other 
methods were first examined. Everything 
else being equal, choosing a system al- 
ready used in the home was considered 
to be a desirable goal. First, recorded 
magnetic tape was investigated since it 
appeared to be the most logical system 
for the car. The tape, for instance, conid 
meet such basic requirements as very 
long play, up to two hours per reel if us- 
ing double track and a speed of B.75 ips. 
Long, uninterrupted play is an impor- 
tant factor in the car because driving 
otters the opportunity to listen to entire 
musical works, books, stories for the 
young and grown nps, travelogues, etc., 
and even the person who makes rela- 
tively short trips to and from his work 
(or shopping) can listen to recorded 
books or musicals, stopping the instru- 
ment when leaving the car and resuming 
listening when entering it again. 

Another advantage of the tape system 
is that it can be made without undue 
complications to resist shocks, jars, and 
vibrations occurring in the automobile. 
Unfortunately the tape system has many 
disadvantages. The cost of the magnetic 
tape itself, compared with the cost of 
record material, is higher. The custom- 
ary method of threading the tape would 
not be practical in the automobile, and 
so a self -threading cartridge with auto- 
matie take-up mechanism would be re- 
quired for each individual reel of tape. 
The cost and the required storage space of 
these recorded works could then be quite 
excessive. There are still other disadvan- 
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TRUE HORNS . . . based on corner horn principles of 
the Klipschorn, high fidelity's standard of performance . . . 






The REBEL 3 MO HP. 



The KR-3 

fjttcify -a sse-Tibred or\(i 
IFni^ri^d in fin-; woDds . . 

$126.00 



corner-folded 

horns 



Quite simply, the Cabmart-Rebel speaker horns offer reproduction 
cleaner and truer to the original than conventional reflexed 
or resonated boxes. The Rebel 3, largest of the series, extends 
low-end response down nearly to 30 cycles. The smaller Rebels offer 
comparable performance with no compromise in overall quality. 
Using the same principles of mirror images produced by 
room walls at a corner, as does the Klipschorn, Rebels offer the 
maximum possible performance per cubic foot, per dollars 
worth of horn and per driving element. 




and Ortho-speaker systems 



0RTHO describes a new series of multiple-unit speaker systems 
designed specifically for the Rebel horns. Each is a 3-way 
3-speaker unit. Each includes a remarkable mid range horn and 
crossover network of Klipsch design and manufacture. 
Write for additional information on these unusual Cabinart Rebel 
speaker systems. 

_ ^ Assemble your own Rebel liorn or 
i Rebel-Ortlio speaker system. 

; If doing it yourself h half the 
fun, you'll only need a 
screwdriver to assemble any of 
■ , three Rebel horn kits. If you 
already own a Rebel, add the 
RebelGrtho speaker system hit 
designed for your Rebel! 



rhc REBEL 4 HORN 

laclOfr-j«e-tit>lBd and 
rinlihfrd in <m* woodi 

KR-4/12 
for 12" waate/i 

$69.00 

tct li" woolen 

$87.00 

The K-IS 

XWQim at mc KR-4/12 
for W wnlcn 

$36.00 

The k-is 

uUC/m 0< inn KR-i/lS 
lor IS* «<uQlefi 

$42.00 



The REBEL B HORN 






f^clGry45«mbled and 
fin iH*d In fine wco-ls 

$48.00 

KR-S U 

assembled, ready to-finisti 
$33.00 

KR-S f= 

In teaihereWe 
cirryln; use . . . 

$48.00 



L70 



Cabinart Is the exclusive, licensed manufacturer 



^ Cabir 
*T* of Kfi 



of Kit psch- designed Rebel horns 
and Rebel Ortho speaker systems. 



WRITE FOR COMPLETE ■ CATALOG 

a division of G & H Wood Products Co., Inc. 

99 Norfh 11th St., Brooklyn 11, N. Y. 
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\ ump cd t oge th er on on c ch a ssis m th 
many interconnections within the group. 
The Sehober approach has been to keep 
them separate, so that each section is 
more easily understood (though theo- 
retical understanding is not necessary), 
easily assembled, and easily serviced. 
This also makes possible purchase of the 
components in small "lots'* so that little 
money need be spent at any one time, 

2. Extensive use of etehed-eircuit 
panels. There are actually 130 "printed" 
circuits in the organ. Wherever used, 
they keep "wiring" uniform, minimize 
errors, mount all comp onen ts i n th e 
open easily accessible for service and 
test, and vastly reduce assembly time. 

3. Detailed and thorough instructions. 
The instruction sheets for assembly, ad- 
justment, and service of the various 
sections arc easily among the features 
of highest importance. With every step 
detailed in full — even to such points as 
which way to wind a wire around a 
particular tube-socket lug — the construc- 
tor has a hard time going wrong and is 
sure to finish with a duplicate of the 
original design which will work as in- 
tended. Instruction sheets — many pages 
— accompany each section kit and give 
theoretical explanations as well for those 
who arc interested, together with many 
illustrations. In conjunction with the 
physical design, the instructions make it 
possible for entirely nontechnical people 
to do a perfectly satisfactory job of 
building an organ. 

In the basic electrical design, there 
are several choices and the one chosen 
depends on which is felt to be most 
suitable both musically and for home 
construction. The Schober (like the 
Baldwin) is a "form ant" organ which is 
an electrical analog of both ordinary 



orchestral instruments and the so-called 
"straight" pipe organ, the type which is 
musically the most resourceful. Unlike 
instruments of the Hammond and Estey 
type, the player does not have to learn 
entirely new registration or playing 
techniques; the stops are controlled by 
standard tablets, each engraved with 
the stop name. These, as well ns other 
console features, can be seen in the photo 
of Fig. 1, which shows the completed 
organ. 

The formant principle is based on the 
functioning of ordinary acoustic instru- 
ments. There is first a basic source of 
tone. In a reed instrument this is the 
variation in air pressure created by the 
players breath and the opening and 
closing of the reed; in horns it is the 
u Bronx cheer" the player makes with his 
lips; in stringed instruments it is the 
small quick string movemenis caused by 
the coarseness of the bow. The frequency 
of primary tone is controlled partially 
by the resonance of some parts of the 
instrument — the horn length and cross- 
sect ion* the string length and tension, or 
the air-column length. In all instru- 
ments, however, the basic tone is complex 
— composed of harmonics in addition 
to fundamental. In horns and reeds, as 
a matter of fact, the basic waveform is 
approximately sawtooth because of the 
nature of the lip or recrl movements; in 
strings the baste waveform is a rather 
sharp spike because of the small, quick 
string movements caused by the minute 
coarsenesses of the moving bow. 

It is after generation of the basic 
waveform that the forma nt character of 
each instrument imparts to its sound 
the quality that makes it recognizable. 
This formant is in effect a frequency-re- 
sponse curve caused by the fact that the 




iOO KttO iJCO ?£X» 



Fig. 2. How the formant affects tha 
spectrum of an instrument. 

instrument is actually a meehanical- 
acoustic Alter. For instance, the length 
and cross -so ctiou shape of the horn are 
such that certain frequency ranges are 
emphasized and others attenuated, re 
gardless of the frequencies originating 
at the mouthpiece ; the shape and size of 
the bell further determine these factors. 
In a violin the nature, shape, s\zc } and 
finish of the wood body as well as the 
same characteristics of the string cause 
certain frequencies to be radiated better 
than others. For each instrument, we can 
draw a curve of the audio spectrum, 
showing relative output amplitude of 
each frequency for a constant reed. Hp, 
or bow energy input. These curves will 
differ for each instrument, and they are 
entirely responsible for the differences in 
sound among instruments. 

Figure 2 shows an example, a curve 
of the spec t mm of a hypothetical in- 
strument. This instrument is so con- 
structed that it tends to emphasize any 
tones occurring at and around 1,000 eps. 
Let ns put into this instrument at the 
mouthpiece a sawtooth wave. Such a 
wave has a large progression of har- 
m onies , e a ch o £ w h i ch is \ \ \ ve rsely 
proportional in power content to its 
ordinal number; that is, the 3rd har- 
monic has V3 the power of the funda- 
mental, the 7th has 1/7 the fundamental 
power, and so on. The harmonic content 
of this wave is shown in (A), hi (B) 
you see the curve showing the shape of 
our instrument's frequency spectrum. 

In (C) we have put in a sawtooth at 
125 cps. Since the frequency of maxi- 
mum emphasis in this instrument is 
1.000 eps, our tone comes out with a 
strong eighth harmonic. In (D) we 
change the input frequency to 500 eps, 
and the result is a strong second har- 
monic. And at (E) with an input fre- 
quency of 1,000 cps, the most prominent 




Fig. 3. Block diagram of the complete organ. 
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That's simple. The one that gives you the 
least distortion at high frequencies. Or put it 
this way: an amplifier with Unity Coupling. 
Because with Unity Coupling, transformer- 
caused impulse distortion just can't happen. 

And which amplifiers have Unity Coupling? 
That's simple, too. National's Horizon 10 and 
Horizon 20. 

You know what makes a conventional ampli- 
fier sound "raw" — especially at higher fre- 
quencies—even though its harmonic distortion 
may be rated low? It's because the output 
transformer has to function as a coupling 
device between output tubes. 

But with a National Horizon, no rawness— 
ever. Unity Coupling takes over. Output 
transformer merely provides an impedance 
match between tubes and load. 

So, impedance ratio of output transformer is 
lowered, leakage inductance cut way down. 



Power bandwidth naturally increases. More 
distortion-free power becomes available at 
higher frequencies. Which, of course, is ex- 
actly what you're after. 

That's the logic of it . . . but even more con- 
vincing is the listening. National's Horizon 
amplifiers can be found only at authorized 
National Company full-line distributor 





1 SPECIFICATIONS - 

HORIZON 20 


HOR120N 10 


Harmonic 
Distortion 


Laii than .3% at rated 
output of 20 wouj 


less lhan .5% ol 
rated output of 
1 0 wotti 


Interin adula- 
tion Distortion 


Nof more than 1 % 
or 20 watts 


Not mora Irian 
2% or 10 watts 


Frequency 
Respond 


20 cps— 20 kc ~ ,1 db ; 
1 0 cps— 100 k ± 1 dh 


20 cps — 20 kc 
i 1 db 


Power 
Response 


20 cp*— 20 kc .15 
db; 10 cps — 60 kc d= 
1 db at 20 walh 


20 cps — 20 kc 
r= 'I db 


Sensitivity 


1 .6 volli for 20 walls 
output 


,5 volH For 1 0 
waits output 



Authorized /uJl line Notional Company 
distributor! ore identified by Ihi* sign 



^National 





Horizon 10, 10 watt amplHief-preamp 




® 



Horizon 20, 20 watt amplifier 

Write lo Dept. A-123 
for full specifications 
NATIONAL COMPANY, INC. 
61 SHERMAN ST., MALDEN, MASS. 



Manufacturer! of high-fidelity record changers, AM/FM tuners, 
preamplifiers, amplifiers, and speaker systems,, 
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harmonic is the fundamental itself. In 
each case, the output tone will have the 
characteristic sound of that instrument, 
even though the actual harmonic dis- 
tribution wus different. What remains 
constant is the ^pict-Yum thupe, which 
imparts the forma nts and identifies the 
instruments. 

This system is contrary to the har- 
monic synthesis system used by Ham- 
mond and others, in which every note, 
regardless of fundamental frequency, 
has the same harmonic content for a 
given drawbar setting. The Hammond 
system docs not yield many realistic 
o r » "<\ n ton es, t h o u ch o f cou r se n 1 ai i y 
people like the new to:;e types which it 
does proaucc. The Schober Organ, how- 
ever, Liuictions solely on the lonnant 
system and can imitate to a startling 
degree almost any type of tone desired. 

The way in which this is done elec- 
trically is extremely simple — by using 
an electrical analog or parallel to the 
acoustic factors in normal instruments. 
Figure 3 is a block diagram of the 
Scliober which indicates how things are 
done, At the left are shown the 12 Tone 
Generators. Each of these generates 7 
tones separated by octaves, so that one 
generator furnishes all the C's* another 
all the D's, and so on, for a total of 84 
available tones. The waveshape of every 
tone is sawtooth. 



The generated tones are connected to 
special switches under the playing keys 
of bot:i manuals and the pedals. The 
generators operate constantly, so that, 
when a key is pressed switches close and 
transfer the cones ponding tones through 
a Manual Balance Switch (of which 
move later) to a series of Preliminary 
Amplifiers. The output of each amplifier 
tube is connected to a relatively simple 
audio filter composed of. R, C. and some- 
times L. Each filter is so designed as to 
produce electrically the same spectrum 
shape as the acoustic instrument pro- 
duces mechanically, and there are 19 
such filters, eaeh creating the tone color 
of a particular instrument or group of 
organ pipes. The filter outputs are pas 
sed through a vibrato circuit, preampli- 
fier, and pedal-operated volume control 
to an output jack from which a cable 
is connected to whatever power amplifier 
and speaker is used. 

The block diagram cannot, of course, 
show all the sections adequately. The 
coupler system is interwoven with the 
Preliminary Amplifier so that tone can 
bo coupled from one manual to another 
or to pedals, or octave tone may be had 
on each manual The Woodwind Circuit 
transforms the sawtooth into a sym- 
metrical waveshape to simulate certain 
instruments whose harmonic content is 
almost, entirely odd. The Manual Balance 



Switch enables the player to make one 
manual predominate over another if he 
wishes regardless of the stops in use; 
the Pedal Balance Switch adjusts the 
volume or pedal tones relative to those 
from the manuals. A preset volume con- 
trol is provided, so maximum volume can 
be set at installation time in accord with 
the amplifier, speaker, and room size. 
The power supply furnishes all power 
needed for the console. 

Tone Generators 

Figure 4 is a complete schematic dia- 
gram of one of the twelve Tone Gener- 
ators, with a table of parts values for 
all of the twelve. Y la is the master 
oscillator) a modified grounded-plate 
Hartley, which operates at the frequency 
of the lightest note and determines the 
tuning of all the notes on the chassis. 
The design is an exceptionally stable one 
so that once tuned, the organ will stay 
in tune for long periods. 

The top note actually used for output 
and all the other, lower notes, are gen- 
erated by locked frequency dividers con- 
sisting of the seven remaining triodes. 
T hi s sy s te in is des i r a bl e because i t 
means octaves will always remain in tune 
with each other and tuning the entire 
organ requires only twelve adjustments. 
Each of the seven stages is a blocking 
(Continued on page 61) 
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Fig. A. Schematic of one fone generator. All twelve are physically identicab though certain of the part values differ. 
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Mullard 

Electronic Tubes — used throughout the world 



MULLARD OVERSEAS LTD., CENTURY HOUSE, SHAFTESBURY AVENUE, LONDON, 

ENGLAND, 



fMullardl 



Mullord is the Trade Mark of Mullard Ltd. ond is registered in most of 

the principal countries cf the world 



British equipment manufacturers are 
making a vital contribution to the 
developemenc of electronics in all fields 
of application. 

Their products are being exported to 
every corner of the world s earning a 
universal reputation for advanced tech- 
niques and excellent performance. 
The majority of these electronic equip- 
ment manufacturers consistently use 
Mullard tubes. This choice is decided 
upon because they prefer the greater 
assurance of efficiency and depend- 
ability, and because the vast manu- 
facturing resources of the Mullard 
organisation guarantee ready avail- 
ability of Mullard tubes wherever they 
are needed. 

Supplies of Mullard tubes for replace- 
ment in British equipments are available 
from the companies mentioned below:— 



in the 



in Canada 



International Elecironics 
Corpo ration, 
Departmenc AI2. 
81, Spring Street, N.Y. 12. 
New York, U.S.A. 

Rogers Majestic Electronics 
Limited, 

Department HD, 

I 1-9 Brentcliffe Road, 

Toronto I7> Ontario, Canada 
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? ? ? AUDIOCLINIC 



JOSEPH G10VANELLI 
Some readers have welcomed this section — others didn't say. 



Q. Why are tweeters so ofien it$ed in 
hifjh-fdelitji speaker systems? Harry Dan is, 

Utica. 

A. A tweeter is used io raise the level 
of the high frequencies to that of tlie mid- 
dle and low frequencies. This must be done, 
as it is extremely difficult for a single 
speaker to respond equally well to all of 
the frequencies necessary for good sound 
reproduction. 

Q. What ts the difference between AVC 
and AFC? Bruce Michaels, Chicago, III 

A. AVC stands for automatic volume 
control. The term is a misnomer; it should 
more properly be called automatic sensi- 
tivity control. It acts to reduce the sensi- 
tivity of a radio receiver to strong signals, 
and permits the receiver to operate with 
full sensitivity, or nearly so, on weak sig- 
nals AVC action performs three very use- 
ful and important functional 

(1) The reduction of sensitivity when 
receiving strong signals prevents the set 
from becoming overloaded, eliminating tho 
distortion of the audio which would other- 
wise occur. 

(2) It acts to hold the level of all sig- 
nals more or less constant regardless of 
strength or fade conditions, since AVC 
action presents an insensitive receiver to 
strong signals and a more sensitive receiver 
to weaker ones. 

(3) Noise interference with strong sig- 
nals is reduced beeause of the receiver's 
decreased sensitivity under strong signal 
conditions, preventing the weaker noise 
bursts from being heard. 

AFC stands for automatic frequency 
control. It makes tuning the receiver easier, 
for, as a station is tuned in, AFC loeks it 
in place. It also reduces the common prob- 
lem of drift in FM receivers. 

AVC is used almost universally in AM 
roccivers while AFC is gaining wide popu- 
larity in the more difficult to tune FM re- 
ceivers. 




Fig. 1. A simple high fidelity AM tuner. 
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Q, IVt.ntJrt you please print a circuit for 
a ximpk, low-coxt AM tuner?' James t Ster7i, 
Camden. 

A. Here is one designed by the author 
and used successfully by him for some 
years. It is simple and low -cost but yet 
possesses excellent fidelity. As can be seen 
from Fig. 1, this is nothing more than the 
old- fashioned crystal set with an additional 
tuned circuit to improve its selectivity. The 
output of the receiver is quite low, so it 
must be fed into a high-gain microphone 
input to obtain snflieent listening level 

Construction ; The unit may be built into 
one of the standard aluminum utility 
boxes, easily obtainable from any radio 
supply house. Be sure that coils 2* and L 2 
are shielded from each other, so that 
coupling can exist only via C,. It would 
be best to use coils which arc already 
shielded ; however, the shield can take the 
form of a strip of metal placed vertically 
between the two coils, and grounded to the 
box. Electrically insulate the variable 
capacitor, G -C ,, from the box. Run a 
piece of braid or bus wire from each wiper 
to separate points on the box. Make all 
ground co n u ec tio n s for L . to the point 
where the wiper for C } is grounded; make 
all other ground connections to the point 
where tho wiper for is grounded. C s and 
G, should be mounted directly across G } 
nnd C, if possible. C ? is a capacitor made 
by twisting two pieces of insulated wire to- 
gether. The gauge of the wire and the 
thickness of the insulation aro not critical. 
One end of the pair is dead-ended, making 
sure there is no elcetrieal contact between 
the wires. The other end of the twisted 
pair is connected as shown in Fig. 1. The 
twisted pair should be 6 to S inches long 
at 11h j beginning of the alignment process. 

A lignmcni : ( 1 ) Conn c« t the an ten n a , 
ground, and amplifier to their proper ter- 
minals. (2) Locate a station at the high 
end of the band and adjust C s and G ( for 
maximum output as heard through the 
loudspeaker. (3) Locate a station at tjhe 
low end of the band and adjust the slugs 
of L } and % for maximum output. (4) 
Repeat Step (2). 

It may happen that is too large* 
wliich would cause excessively broad tuning 
and cross -channel interference. Reduce the 
value a little at a time by decreasing its 
length slightly with each new capacitance 
desired- After each adjustment of 6' ;> re- 
peat Steps (2) and (4). As the coupling 
is decreased, the tuning sharpens, but the 
output decreases. A compromise, therefore, 
must bo made between output and selectiv- 
ity* Limiting the length of the antenna to 
between 20 and 30 feet also helps to improvo 
the selectivity. 

Interference Elimination; Night recep- 
tion is often impaired by heterodynes from 
adjacent channels. This can be almost com- 
pletely eliminated by the use of a suitable 



low-pass filter. If the amplifier to bo used 
is not already equipped with such ft filter, 
one can easily be installed. The Miller KL- 
58 Whistle Filter is an example of one that 
is easy to mo ant and comes with complete 
instructions. 

Q. What are the principles of operation 
of a condenser microphone f Helen Bemi$> 
Boston, 

A . Sn ch a mi crop h on e co ns i st s e ssen - 
tially of a condenser with one of its plates 
rigid and the other, the diaphragm, free to 
move when sound waves strike it. There 
are two commonly used methods of trans- 
lating the movements of such a diaphragm 
into electrical potential: (I) The micro 
phone is connected across a source of fairly 
high d.e. potential as shown in Fig* 2, The 
capacitor formed by the plates charges 
quickly to a maximum value. When a com- 
pressional wave strikes the diaphragm, it 
moves nearer the other plate, with a con- 
sequent increase in capacitance which 
causes the charge on the capacitor to in- 
crease , causing a current to How through 
Ii J} producing a voltage across it. When 
a rarefaction occurs, the diaphragm moves 
away from the fixed plate, resulting in a 
decrease in capacitance. This decrease 
causes the capacitor to give up a portion 
of its charge. Current flows through Jl fi 
but, this time in the opposito direction, 
causing the voltage developed across it to 
become oppositely polarized. This a.c. volt- 
age developed across Jt } is then passed on 
to vacuum tube circuits for amplification. 
( 2) The capacitor formed by the dia- 
phragm and the fixed plate is made ;> part 
of a tank circuit of an oscillator. Changes 
in the capacitance resulting from tho move 
meats of the diaphragm frequency- mod u 
late the oscillator. Its output is fed direetly 
into a discriminator whieh converts the 
frequency changes of the oscillator into 
a.c. voltages. These are then amplified. 



e 










H* 


Fig. 2. Method for supplying DC voltage 
to a condenser microphone. 
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Here's the new 

G-E CONVERTIBLE HI-FI AMPLIFIER 





rftEQuEwCY RESPONSE 



DUAL CHASSIS DESIGN. Two complete chassis function at; ono 
unit in a handsome metal cabinet ... or may be custom- 
mounted separately. Phis 7 knob sf udio-typg control pan**]. 



TWENTY WATTS UNDISTORTED OUTPUT. Frequency response CUfVe 

is Hat all the way out. ± I dh 20 cps to 20 KC at 1/10 powe r, 
and ± 2 db 30 cps to 15 KC at l A power. 



Exclusive Dual Chassis Design With Pure 20-Watt Output 



Everything about this magnificent amplifier— the Con- 
vertible, is new. Exclusive dual chassis construction is an 
exciting G-E innovation. The amplifier and power supply 
chassis cable-connects with the separate pre-amp and 
control chassis. Both are mounted in a handsome metal 
cabinet; or, for custom flexibility each chassis may be 
mounted separately. 

Most important, the Convertible is as dramatic in per- 
formance as it is flexible in design. The thrilling 20-watts 
of undistorted output is only part of its promise. New- 
quality features include a 7-knob studio-type control 
panel, built-in rumble filter, 8-position selector /compen- 
sator, 5 inputs and 4 outputs for every audio need, and 
a power-on indicator pilot lamp. The remarkable new 
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Convertible was truly designed for the pleasure of the 
discriminating audio fan. 

See, but most important, be sure to listen to, the new 
Convertible amplifier by General Electric — at your hi-fi 
dealers' showroom. Or, write for more information to: 
General Electric Company, Radio & TV Department, 
Section R44125, Electronics Park, Syracuse, New York. 

Tfogress /s Out Most Important Tfoduct 

GENERAL^ ELECTRIC 
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Equipment Report 

Presto "Pirouette" turntable — Electro-Sonic Laboratories' mov- 
ing-coil pickups — PanaSonic speaker — Ortho-Sonic pickup arm. 



Om or fgx most difficult units to eval- 
uate is the high-quality phonograph 
turntable designed for semi-profes- 
sional applications, in the first place, most 
of those now on the market are of uni- 
formly high quality, most have rumble al- 
most too low to measure without laboratory 
equipment, and all are basically free from 
detectable wow or flutter. In fact, using 
practically available means, a measurement 
of rumble is likely to result only in a 
measurement of tlis rumble present in the 
test record used. As the manufacturer of 
tape ma eli hies for instrumentation once 
told us, it was possible to determine who 
made the tape used by a study of the flut- 
ter pattern caused by the gears used to drive 
the coating machines. So with the better 
turntables, it is impossible to make an ab- 
solute measurement of rumble of the unit 
itself without a souudproof room, an ab- 
solutely dutterless and rumble-less unmod- 
ulated disc, and a calibrated pickup whose 
response is known down to 2 or 3 cps. 

Ou the other hand, relatively few listen- 
ers reproduce records under these conditions 
■ — most having to locate a turntable iii a 
room in which the ambient noise level is 
of the order of 40 db. Fur thermos com- 
mercial records are not rumble-free. It is 
felt that our evaluation is adequate from 
the practical standpoint, even though it 
may not duplicate manufacturers' figures 
for the same equipment. Actually, few 
phonograph records have a signal-to-noise 
ratio of as much as 40 db, so any turutable 
that exceeds this value should be com- 
pletely adequate. 



As stated in earlier reports. Audio be- 
lieves that the NAETE standard of refer- 
ence^ — a st}dus velocity of 7 em/sec — is 
unrealistic, since by definition signal-to- 
noise ratio is number of db between the 
maximum level of the signal and the noise 
level of the system. The average maximum 
recorded level on current LP records ap- 
pears to be in the vicinity of 20 cm/sec, 
and that is the reference figure used in 
these reports, a figure approximately 10 db 
above the NAETB standard. 

The Pirouette, Fig. 1, is of dimple con- 
struction, employing a mounting plate 
whicli carries the turntable bearing, the 
rubber mounted motor, and the shift plate. 
Three identical idler wheels :irc mounted 
on the shift plate, which is pivoted on a 
spring-loaded bearing. The plate has five 
positions — one for each of the three speeds 
and two o ft po s i t i ous . A s the op e ra ti n g 
knob is moved from an off positiou to any 
of the three speeds, the motor is started 
and the proper idler is engaged between 
the motor shaft and the inside of the turn- 
table rim. The arrangement of the parts 
is shown in Fig. 2. A pressure adjustment 
nut, located at the right side of the mount- 
ing plate, permits accommodation for wear 
of the idlers, and since the idlers are all 
alike they may be interchanged to equalizo 
wear, and a single spare serves as a re- 
placement for all. 

The turntable is east aluminum, and 
weighs 4^4 lbs. for the 12-inch model. 
7 lhs» for the lG-in. model. It is covered 
with a non-slip eork-ncoprene compound 
which has beeome nearly standard for all 



professional models. The unit is mounted 
in a simple rectangular cutout 6 x 8% in. 
for the 12-in. model, 6**2 i"- for the 

model 

In operation, the Pirouette is easy to 
handle, quick in starting, and quiet in 
running. The speed selection knob is di- 
rectly in front of the turntable, and moves 
easily into the desired position where it is 
held by detents, The turntable has a re- 
tractable center for 45 rpm records which 
is actuated by lifting the center pin and 
turning slightly. 

Neither flutter nor wow were detectable 
on listening tests, and measured rumble 
level of 48 db below m recording level of 
20 cm/sec was observed -under pravtictil 
conditions. The slight increase in speed 
commonly encountered with induction mo- 
tors as they warm up was also noted, but 
this is not considered of importance to 99 
per cent of users. 

Suffice to say that the Pirouette is one 
of the professional-type turntables that 
would provide the listener with better-than- 
a ve rage v e pro d uc t i o n , ad eq u a to st ab i Uty , 
and comparative freedom from rumble, 
wow, and flutter. The advantages of the 
professional type of turntable ure hardly 
observable unless the amplifier and speaker 
equipment are above average in perform- 
ance, for the low rumble frequencies are 
not reproduced on any but the well hauled 
speaker that is capable of good reproduc- 
tion down below 40 cps. One result of the 
use of a turntable of this type is the al- 
most complete elimination of u" utter, which 
is often noticed on players with a light 
weight platter which is often not mechan- 
ically true. Furthermore, idler bearings on 
other types of record players are rarely 
lurge enough in diameter or long enough 
to ensure smooth operation. In direet com- 
parison with the average record player, the 
professional turntable invariably sounds 
much better. 

For radio station use, the Pirouette 
should serve well because it reaches nor- 
mal speed very quickly — about one-sixth of 
a revolution at 33% rpm, and less than 
half a revolution at 78 rpm. D-16 




Fig. 1 (left). The Presto "PirouetJe" turntable. Fig. 2 (right). The shift plafe and idlers of the Pirouette mechanism. 
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Only the PRESTO SR-27 Tape Recorder 

Professional Performance 

at Audi a / 
I popular pAlce / 





The top performance features of the finest pricsto 
units arc yours ffl this 2-nnit combination — R-27 
tape recorder and A-920B amplifier. Check the 
features of the recording unit; 3-motor drive; 
separated record, erase and playback heads: fast 
forward and rewind. There's no take- up reel clutch 



or idler pulley. Compare the features oj the com- 
panion amplifier: 10 watt output at 16 ohms, self- 
contained power supply, separate preamps and VU 
meter and two playback. You can monitor the 
tape dining recording. This professional per- 
former is yours for just SSflS complete. 




PRESTO 

Urouette 



T-T8 TURNTABLE 



. . . finest low-priced professional turntable has 
world-famous flick shift— one sideway flick selects 
any speed. 

There is no finer, smoother-running or easicr-loopcvatc 
instrument for control room, studio or hi-fi system limn the 
Pirouette T-18— the PRESTO achievement that .sets a new 
high in turntable design. You select any speed— 33 Va> 45 
or 78 rpin— with a sideway Hick of the exclusive PRESTO 
3-specd shift. You engage the proper idler for the speed you 
want with one motion. There are no bothersome arms or 
shift cams, And check the extras you get: extra heavy - 
weight wide-beveled table, deep- well bearing, sleek styling 
in telephone black and brushed chrome. $53.50. With 
hysteresis motor, SI 08. 





NEW 
PRESTO 
K-11 DISC RECORDER 

. » . improved professional version of PRESTO's all- 
time favorite K-10 — incorporates revolutionary 
T-l 8H turntable* 

K-Il is the smart new disc recorder you eon fit into your 
sound system — or nsc as an on-local ion recorder. It's 
featherweight with a completely new pick- up arm, fully 
encased hi-fi speaker, smart new panel design with push 
button controls and the dependable presto cutting head. 
Yon get excellent broadcast-quality fidelity. For those times 
when a disc recorder is preferable, the KA 1 is your best 
bet, Cuts discs up to 13% inches in diameter. Three-speed 
operation. 

*wilh hysteresis motor 



RECORDING CORPORATION 

PARAMUS, NEW JERSEY 



25 Worren Street, New York 7, N. Y. 
Instantaneous Recording Service, 42 Lombard St., Toronto 

WORLD'S FOREMOST MANUFACTURER OF PRECISION RECORDING EQUIPMENT AND DISCS 



Export Division: 
Canadian Division: 
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ELECTRO-SONIC 
LABORATORIES' 
MOVING-COIL PICKUPS 

The moring-coil principle of pickup de- 
sign is theoretically linear and free of in- 
herent difficulties which tend to limit the 
practical performance of the device. All 
of the three models of the Electro-Sonic 
pickup* employ this principle, which in 
this application consists of a tiny coil 
axinlly mounted in magnetic field and free 
to rotate back and forth in accordance 
with the undulations of the record groove, 
the motion being imparted by the stylus 
which is mounted on a "shoe" that con- 
verts the lateral vibratory motion into ro- 
tation of the coil. In elTeet the entire unit 
resembles a miniature d'Arsonval meter 
movement, and the coil moves in a uniform 
magnetic field at all times. This accounts 
for the favor in whieh many moviug-coil 
pickups are held, although it must be ad- 
mitted that there ^rc many fine cartridges 
on the market whieh operate on other 
principles, 

The leader of the ESL line is the Pro- 
fessional Scries arm and cartridge — de- 
signed for use with high-quality turntables. 
The pickup works only with the ESL arm, 
which is \5% in. long and mounts ap- 
proximately 3 2 in. from the center of the 
turntable in a J in. hole. This model, shown 
in Fig. 3, consists of the head, which plugs 
into the arm and locks with a threaded 
ring. The arm has an adjustable counter 
weight calibrated in grams of stylus force > 
and the unit tracks with 2 to 7 grams. 
Frequency re spouse is flat from 16 to over 
ttO,000 q>«, and the manufacturer claims a 
compliance of 6,8 x cm/dyne — higher 
than most cartridges available. The output 
impedance is 1.5 ohms and the signal out- 
put for a o.o^m/sec groove is 1 mv from 
the pickup, 7.5 mv from the secondary of 
the transformer when strapped for 50 ohms 
and 15 mv when strapped for 200-ohm 
output. 

The Concert Series, shown in Fig. 4, is 
in cartridge form to work in conventional 
arms, although its compliance is considered 
too high for satisfactory operation in a 
record changer. Compliance, frequency re- 
sponse, and tracking force are the same as 
for the Profession pj model, but output is 
0.7 mv. 

The Standard Series is similar in ap- 
pearance, but has slightly lower compliance 
— 4.43 X 10"* em/dyne — so as to work sat- 
isfactorily in record changers. The fre- 
quency response is flat from 20 to 20,000 
cps, and tracking force ranges from 3 to 
10 ^rarH3 depending upon the player. 



Fig. 3. The Profes- 
sional Series ESL 
arm and pickup. 




Two types of transformers arc available, 
ene with 50 or 200 ohms output impedance 
and normally used with standard x ,r camps, 
and one with an output impedance of 90,- 
000 ohms which provides an output of 0.2 
volts. The low-impedance transformers are 
available unmounted, or on a small chassis 
for instant phig-in connection as shown in 
Fig. (5, and ulso on a chassis with a super- 
sonic filter and switch. 

The over-all appOftroncc of the Con- 
cert and Standard models is similar, as 
shown iu Figs. 4 and & Hum pickup is 
low, and the quality of reproduction of all 
models is considered excellent, with only a 
slight difference in apparent output qual- 
ity, which is clean and crisp with inter- 
modulation distortion of less than 1 per 
cent. In a field where excellent rcjnoduc- 
tion is common j the ESL line stands high 
in the list, Its high compliance results in 
a minimum of record weor, and the quality 
of reproduction knives little to be desired. 

The Professional unit — arm aud pickup 
— was checked for tracking to determine 
the resonance of the arm. In order to 
give good tracking throughout the low -fre- 
quency ranges of the reproduction, the 
resonance of arm and pickup should be 
well below the lowest frequency to be re- 
produced. This can be checked by playing 
a sweep-frequency record designed for 78 
rpm at the LP speed, thus lowering the 
bottom fretjneney to 5/12 of the indicated 
v;iluc. Thus for a record which goes down 



to 30 cps, the lowest frequency available 
at the lower speed is 12^ cps. By noting 
the output from the pickup and preamp > 
all the while monitoring on a 'scope, it is 
possible to determine the resonant fre- 
quency of the arm. assuming the record 
to be cut at a constant amplitude. As long 
us the output remains fairly constant, this 
is a valid assumption. This test showed no 
apparent resonance down to the 12 y* cps 
end of the recording, and tracking was 
adequate- at '6 grams, the output being a 
clean sine wave throughout. A similar test 
made with an LP test record with a swept 
frequency and played at a speed of 78 
rp n i w ill give a to p frequency of 24,000 
cps if the highest frequency on the disc is 
10 7 000 cps. A clean sine wave was observed 
up to 24,000 cps, which seems to indicate 
that there is no pickup resonance up to 
that frequency, at any rate. 

The compliance of the stylus shoe in the 
vertical direction is such that there is little 
change of damaging the stylus even though 
the arm may be dropped onto the record^ 
and the piekup is practically insensitive to 
any vertical motion. 

Because of the low impedance of the 
pickup coil and the relatively high power 
ou tpu t , t h e se pick ups a re wcl 1 suited to 
work directly into a transistor input stage. 
The low impedance also results in a mini- 
mum of high-frequency loss even though it 
may be necessary to run the leads for a 
considerable distance. B-17 





Fig r 4 (left), Top view of ESL Concerf Series carlridge. The Standard Series is identical m appearance. Fig. 5 (cenferl. Bottom 
view of Concert pickup showing stylus assembly. Fig. 6 (right). Transformer used with the ESL pickups mounted on a small chassis 

for instant plug-in use. 
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BUILD - IT - YOURSELF" AND ENJOY 




f % 



KIT FORM 



O Heathkit FM TUNER KIT 



Features brand new circuit and physical design. Matches 
WA F2 Preamplifier. Modem tube line up provides bet- 
ter thAn 10 uv. sensitivity for 20 db of quitting. Built-in 
power supply. 

Incorporates automatic ^ain control— highly stabilized 
oscillator— illuminated tuning dial— p re-aligned IF and MnnC r, PK . o 
rntio transformers nnd front end tuning unit. Uses MODhL YN\-A 
filiQTA C^codc RF hlage. GTJ8 oscillator— mixer, two ^OVlCJfi 
fiCBG IF amplifiers. GAL5 ratio detector, SC4 audio ^ /J\i 



implifier, and (>Xi rectifier. 



Shpg. Wl. 7 Lbs. 



Heathkit 25 -Watt HIGH FIDELITY AMPLIFIER KIT 

Features a new- design Peerless output transformer and KTW output lubes. Frequency 
response within +1 db from 5 cps to lfiO Ke at 1 watt. Harmonic distortion only 1% at 
2rS wslt^j 20-20,000 cps. 1M distortion only 1% at 20 watts, 4 t 8, or 16 ohms output. 
Hum and noise, 99 db below rated output. Uses 2-12AU7'*, 2-KTWs nnd 5R4GY. 
Attractive physical appearance harmonizes with WA-P2 Preamplifier. Kit combinations: 



W-5M AMPLIFIED KIT: 
Consists of inain amplifier and 
power supply t all on one chas- 
sis. Shpp. Wt. 31 Lbs. Impress, 
only. 



W-fi CO Mli INATION AMP] 
KIT: Consists of \V-;>M am- 
plifier kit plu* Heathkit Model 



IFTER 



$CQ75 WA-P2 Preamplifier kit. Slip/?. $7Q 
J J • wt. :*8 Lbs. Express only. ' <* 



50 



© Heathkit HIGH FIDELITY PREAMPLIFIER KIT 

Designed Kpecific.il ly for use with the Williamson Type Amplifiers, the WA-P2 features 
5 separate switch-selected input channels, each with its own inpiu control—full record 
equalization with turnover and rollofE controls— separate bass and 
treble tone controls— and many other desirable features. Frequency 
response within ±.1 dl> from 25 to oO,000 cps. Beautiful satin-gold 
finish. Power requirements from the Heathkit Williamson Tvi*e 
Amplifier. Shpg. Wt. 7 Lbs. 



MODEL WA-P2 

$ 19 75 



O Heathkit Williamson Type HIGH FIDELITY AMPLIFIER KIT 

This amplifier employs the famous Acmsound TO- 300 "Ultra Linear*' output trans- 
forme r> and has a frequency response within -J- 1 db from 6 cps to lr30 Kc at 1 watt. 
Harmonic distortion onLy \% at 21 watts. IM distortion at 20 -waits only 1.3%. Power 
output 20 waits. \ t 8> or 10 ohms output. Hum and noi>>e, 88 dl> below 20 watts. Uses 
2-6SN7\s, 2-5881 's and 5V4G. Kit combinations: 



W-2M AMPLIFIER KIT: Consist o£ 
main amplifier and power sup- 
ply foj sennrate chassis con- 
struclion. Shpfc. Wt. 29 \b§ t $ JQ /b 
Express only. TJ - 



W^.'i COMBINATION AMPLIFIER 
KIT: Consists of W-I1M am- 
plifier kit pluj Heathkit Model . __ rrt 
WA-P2 Preamplifier kit. Shp*. $fiQ50 
Wt. 37 lbs. Express Only. U ^ « 



0 Heathkit Williamson Type HIGH FIDELITY AMPLIFIER KIT 

This is (he lowest price Williamson type amplifier ever offered in kit form, and yet it 
retains all the usual Williamson features. FJtnploys Chicago output transformer. Fre- 
quency response, within ±1 db from 10 cps to 100 Kc at I watt. Harmonic distortion 
only \.5% at 20 watts. IM distortion at rated output 2.7%. Power output 20 wat(s. 
4, 8, or 16 ohms output. Hum and -noise, 95 db below 20 watts, uses 2-6SN7's, 2-5381's, 
and 5V4G, An exceptional dollar value by any standard. Kit combinations: 



W-4AM AMPLIFIER KIT: Consists of 
main amplifier and power sup- 
ply for single chassis construc- 
tion. Shpj?. Wt. 28 lbs. Express $QQ75 
only. UJ ■ 



W-4A COMBINATION AM PI. 
KIT: Consists of W-4AM am- 
plifier kit plus Heathkit Model 
WA-P2 Preamplifier kit. Shpg. 
Wl. 35 lbs. Express only. 



IFIlvR 



$ 59 5 ? 



0 Heathkit 20-Watt HIGH FIDELITY AMPLIFIER KIT 



This model represents the least expensive route to hiflh fidclitv performance. Frequency 
response is ±1 db from 20-20,000 cps. Features full 20 watt output using push-pull 
61>6".s and has separate baSA and treble tone controls. Preamplifier and a or 

main amplifier on same chassis. Four switch -selected inputs, and MOULL A-yb 
separate bass and treble tone controls provided. Employs miniature 
tube tvpes for low bum nnd noise. Excellent for home or PA 
applications. Slips. WL 22 Lbs. 



$ 35 50 




Heathkits 






The World's 




Finest 


m 


Electronic 




Equipment 


0 


in Kit Form 



Heathkit construction manuals arc full of biff, clear pictorial di ag rams that show the 
placement of each lead and part in the circuit. In addition, the step-by-stcp procedure 
describes each phase of the construction very carefully, and supplies all the in lor mat ion 
\ou need to assemble the hit properly. Includes information on resistor color-codes, 
tips on soldering, and information on the taoh you need. Even a beginner can build 
hi ah quality Heathkits and enjoy their wonderful performance. 



HEATH COMPANY 

A Subsidiary of Daystrom Inc. 
BENTON HARBOR 25, 
MICHIGAN 
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THE PANASONIC LOUDSPEAKER 

Long noted for its excellence iu optical 
prod u c tflj J apan n o w send s u s a lou d - 
.speaker which offers some unusual features 
— first among them being an extremely low 
resonant frequency. The two units tested 
measured 46* and 49 cps respectively in 
free air, which indicates that when placed 
in suitable enclosures they would be ca- 
pable of response down to at least 35 cps. 
The cones arc made with a tapered thick- 
ness ranging from a thick paper at the 
center to a much thinner rim, resulting in 
high compliance a: the run. Stiffening is 
provided by an elliptical ridge formed in 
the cone, the shape reducing the tendency 
to introduce a resonance of the cone struc- 
In re. 

For the high end, a small "piggy -back" 
ccne of lighter paper is actuated directly 
by the voice coil, with suitable compliance 
being introduced between the mam cone 
and the voice-coil former. Thus the high 
frequencies are reproduced mainly by the 
small cone. A spherical diff user mounted in 
the center of the unit provides uniform 
distribution of high frequencies. 

These units were tested in two types of 
enclosures — one a simple rectangular cab- 
u let w i tl i d ist r ib ti ted p o r t openin gs (a 
standard General Electric cabinet for 8-im 
loudspeakers) and the other a Cabinart 
Rebel V. Clean response was observed 
down to 40 ops, as indicated by the signal 
picked up by a Shu re 800 microphone and 
rep rod uc e d on a J sc opc . Som e d oub li ng 
began to be present below 35 cps, and the 
output fell off noticeably in the rertex 
cabinet. With the Jtebel V, response held 
up well to 35 cps, being down only 6 db 
at that point. 

At the high end, the response was rela- 
tively smooth up tc- 8000 cps, with a grad- 
ual foiling off to a point 6 db down at 
10,500 cps and 12 fib down at H,000 eps, 
which is considered fairly good in compar- 




Fig. 7. The 8-in. 
PanaSonic loud- 
speaker, which of- 
fers some unusual 
features. 



ison with many speakers. While the 

PanaSonic is not eapable of handling the 
maximum output of a large amplifier, its 
output is completely adequate for the av- 
erage living room when fed from a 10-watt 
amplifier. 

When the PanaSonic speaker is fed from 
a clean source and is housed iu a suitable 
Cabinet, its performance is equivalent to 
many larger and more costly speakers. It 
is no I to be compared to a coaxial or two- 
way system, but when the desire is for 
quality at a low cost, the PanaSonic should 
certainly be considered and its perform- 
ance compared with other types before 
making a decision as to the choice of a 
speaker. D-18 

BARD ORTHO-SONIC 
PICKUP ARM 

While this unit is completely correct iu 
theory, it is likely to raise some doubts as 
to the possibility of making such a device 
work satisfactorily, But a short trial with 
it will indicate that the Ortho-Sonic arm, 
M@, 8, fulfills in practice what is claimed 
for it by the manufacturer. Since all rec- 
ords cut commercially are made with the 
recording head traveling on a radius, it 
n a t u r ally f ol lo w s that t he ideal w ay of 
reproducing the disc would be to have the 
pickup also traveling on the radius. The 



realization of such a requirement seema 
somewhat difficult, and it must be admit- 
ted that it does present some problems. 
However, all the tests to which this unit 
have been put show that it works, and 
extremely well. 

T h e a ruj consists of a ho us i ng wh iel l 
carries a stainless steel rod in a line paral- 
lel to a radius of the record. The carriage 
rides on four ball bearings which roll along 
th i s ro d , th e ca rri a ge bei u g cou n tcrba 1- 
aneed to the required stylus force for any 
desired pickup. The entire arm rotates 
from its operating position so as to clear 
the turntable to permit changing records. 
Once a record is placed on the turntable, 
the arm is returned to its operating posi- 
tion, and the housing is tilted forward, 
lowering the stylus to the record. A rubber 
grommet. on the steel rod may be moved so 
as to position the stylus over the lead-in 
groove of a 12 -in. record, thus accurately 
locating the carnage every time. As the 
.housing is tilted backward after playing 
the record, the stylus is lifted from the 
record without any possibility of scratch- 
ing the surfaec through inadvertent shaki- 
ness of the hand. A seale on the housing is 
viewed through a magnifier, and serves as 
a guide to Cue records tc any desired point. 
The entire housing may be adjusted as to 
height to accommodate any type of pickup, 
and the carriage is equipped with a thumb 
screw and spring-loaded contacts so that 
most standard types of pickups are simply 
pushed into place and held by tightening 
the thumbscrew, A simple means for level- 
ing the rod is aiso provided. 

The most critical check of tracking 
seemed to be that known as the McProud 
test (see Letters, Audio Engineering, Au- 
gust, 1051) which involves the use of a 
45-rpm record placed on the turntable so 
that the edge of its center hole is against 
the pin. This gives an eccentricity of 1M 
in, Using a Pickering 260DD pickup with 
stylus force adjusted to 6 grams, tracking 
was continuous at 33^ rpm; for 45-rpm 
tracking, the stylus force had to be in- 
creased to 12 grams. This is a very severe 
test, and eon not be met (at 45 rpni) by 
in any a t a nd a rd pi cku p arms. The side 
tl i rust req u i red to m O ve the C a r ri age is 
less* than one-half gram, which is of the 
order of magnitude req u i red to in o ve a 
conventional arm. Tests with a 78-rpin 
sweep- frequency record running at 33% 
rpm failed to show any resonance down to 
12% cps, and the inertia of pickup and 
carriage is great enough to permit perfect 
tracking down to that, frequency. 

Obviously, with the pickup moving along 
a radius, there can be no tracking error at 
all, thus eliminating any distortion from 
this source. With all of its features, the 
Ortho-Sonic' arm seems to provide a satis^ 
factory answer to several of the problems 
of satisfactory disc reproduction. D-19 



Fig. 8. The Bard 
Ortho-Sonic V/4 
Pickup Arm. 
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how utterly simple 
to have your own component hi-fi system 

hi-fi 



with the new P/Jof* 



A he new HF>56 is the most welcome contribu- 
tion ever made to component high fidelity for 
the home. It has everything — a super-sensitive 
FM-AM tuner, a versatile control-preanip-cquah 
isser and a superb 35-watt Williamson-type am- 
plifier—all conveniently mounted on a einglc 
chassis — so ea6y to handle, lo install and to u*e. 

No technical knowledge is required. You set it 
on n single shelf, and you have a 'custom' in- 
stallation—or you house it in the handsome 
cabinet furnished as optional equipment, avail- 
able in either light or dark hardwood to match 



HF-56 



ihe color scheme of your room. Only a speaker 
is needed — and, if you wish to use it a^ a high 
fidelity phonograph, a turntable or record 
changer. Even the antenna is built in. 

And like all Pilot products the new HF-56 is all 
Pilot « . . Pilot-designed and engineered und 
Pilot-huih with Pilot-selected parts . , . with 
more than 3S years of Pilot experience going 
into it — to give you absolute assurance of the 
finest poseible high fidelity performance. 





Model HF-56 (less cabinet) $209.50 

Cabinet Mahogany $18.95 Blond ( illustrated) $19.95 

Pricex slightly higher Welt of Rotkiei. 



the 



PUof 



See y our dealer for a PILOT Hi-Fi demonstration — 
or write for complete specification* to Dept. HM-1 

RADIO CORPORATION 37-m uth street, long island ctv i, 
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1 FlWflNuS^JTI 



EDWARD TATNALL CANBY* 




1. MOZART'S 200TH. 

The Mozart Bicentennial (his 200th 
birthday) gets nearer And nearer, as 
1956 approaches, and the record com- 
panies are out to do him honor to their 
utmost in accordance with our honorable 
preoccupation with the mystery of round 
numbers. 200 ! It 's incredible that this 
little man whose personality is so as ton- 
islunglj- familiar to so many o£ us should 
be beginning his third century, dead or 
alive, as an Important Human Being. 

And the strangest part of it is that 
Mozart, the person is enormously better 
known and appreciated and understood to- 
day than j say, a paltry 50 years agOj a few 
moments in his long "life. " Back at his 
150th, he was no more than a pretty, be- 
wigged antique who had written pleasing, 
perfumed little pieees that only a few odd 
souls ever professed to admire for any- 
thing more thai: their decorative value. 
After all, didn't the great Beethoven 
"free ,J music from the bounds of Mozart's 
time ? 

Today little Mozart, he of the big nose, 
the receding chin and the startled pop- 
eyes (thyroid, no doubt) is widely taken 
as both a supremely serious and a profound 
c omp osc r } a man w i th fan fca s t ie reserve s 
of musical hitting power behind what once 
was felt to be his glittering facade. 

It glittery still, that facade; but we see 
through it today with the greatest of ease, 
straight into the depths beyond. 

Mozart: Violin Concerti #2, #5 ("Turk- 
ish"). Arthur Grumioux; Vienna Sym- 
phony, Paurngarrner. 

Epic LC 3157 

Epic Is running in the Mozart vanguard 
with its ambitious and thorough Mozart 
Jubilee, managed lis Europe (via I he parent 
Phillips Co,) by Herr Paumgartner of Austria. 
As this series progresses it is becoming evident 
that Panuigurtnei is a first rate man. His 
Conducting of Mozart orchestral music and 
orchestra) accompaniments in particular is 
for my ta«re just about ideal. There's nothing 
heady or showy about it, do virtuoso stuff, 
no arbitrary stylization bur, on the other 
hand, neither is his work dull nor ,l mu^ico- 
logicaP. 

Above n\\ ho convoy** an ea^y sense of 
naturalness, a complete freedom from the 
"pretty-pretty" altitude towards Mozart of 
loo many conductors, plus a wonderful feel 
for good phrasing and unobtrusively careful 
detail work. Maybe the big-name conductors' 
work is more ear-catching ; I'm pretty pure 
that this sort of man will bring you Mozart 
himself with tlu- greater satisfaction In the 
long run, 

* 780 Greenwich St. y New York 14, A 7 . Y. 



These two concert) (and see two more on 
Epic l^C 3060) are cases in point. All five 
violin concerti are early ish Mozart and rela- 
tively light in weight, especially as rolared to 
the flamboyant concerti of a later age. But, 
as Paunigartner knows, these actually were 
pioneer efforts, big in their day, significant 
in a field then undeveloped ; he plays them 
wi th o u t 1 1 1 e pal n f u 1 cu teness so o f ten d i $• 
played in big- name p layings of the same, with 
a sense of their bigness; even the acoustics 
themselves are geared to a bigger sound, 
though it Is by no means heavy. I-lelfctz, 
Kreir<lei\ el al. notwithstanding, this is the 
way they should he, T say, 

A relatively simple violin technique ond an 
unpretentious approach on Grumlaux* part 
too may at first spomi to lack the required 
zip. Not true. His is merely a restoration of 
a kind or dignity and sanity to works that 
too long have been overplayed, over- cleverly, 
by fiddler*; used to Tchaikowsky and Brahms. 
I like it. 

Please fior reasons of space) apply all this 
to other Epic releases in the same series, as 
follows. 

Mozart: Violin Concerti #3, K.216, #7, 
K.268. Christian Ferras; Stuttgart Cham- 
ber Orch,, Munchinger. 

London LL 1172 

Two more concerti, from a different source. 
This is a serious kind of playing, very musical, 
that however seems to me to intef? the point in 
the opposite of the usual manner- — it isn't 
flippant enough ! Searching for words of de- 
scription, I said to myself — devotional, dedi- 
caffetl. That's how it sounds. The brill iani 
tutti passages are played down, there is little 
gaiety and fun. 

Now if we have learned anything about 
Mo - /arf. it is that he snw no contradiction be- 
tween outward gaiety and inward profundity, 
fiood Mozart playing recognizes both facets 
equally, adding strength through brilliance: 
better serious, respectful playing like this 
than the aforementioned <L cute," patronising 
approach of fcome virtuosi- — but it still isn't 
right. 

Incidentally, the concerto in E flar, K. 2<i8, 
here labelled #7. formerly i* problem- 

atical. Seems that If Mozart wrote any of it, 
lie merely sketched out parts of the first and 
last movement, then dropped the project out 
Of sheer ennui (something el«e got his in- 
terest ) ; whereupon, maybe, an eiuerprising 
lesser light, name of Kelt, generously took the 
thing over and wroio a second movement all 
by himself. Oddly enough, the concerto was 
later sold off ok ccM-Mozart (that'* a Oanby 
pun. rr.ht meaning genuine t, to somebody v s 
pecuniary profit. Wonder who. An interesting 
job and J leave it to you to savor the pleasure 
of guessing whioh parte ore crht Mozart find 
winch ccht ]Lek. 

Mozart- Famous Concert Arias (tenor). 
Waldemar Kmentt; Vienna Symphony, 
Pa umg a rtner, 

Epic LC 3076 



Mozart: Famous Soprano Arias. Hilde 
Zadek; Vienna Symphony! Paumgartner. 

Epic LC 3135 

Mere are a pair, both containing unusual 
and top-ranking music of sorts generally not 
widely heard — in spite of the word "famous." 
The tenor disc is one of the most valuable 
Mozart records to come out In years, con- 
taining music of absolutely extraordinary 
Mozart inn interest. The soprano disc is only 
slightly less interesting, with a few standard- 
item fillers ou it, rounding out extensive fieleo- 
t io ns from Mozart's sel d om -hea rd "Titus" 
(Clemenza di Tito) and three of the concert 
arias, unattached, which make up the entire 
offering of the tenor dfsc. A good, hut slightly 
wobbly and unathletic soprano, a good it not 
great tenor, both singing under impeccable 
stylistic direction, an absolutely superb orches- 
tral accompaniment under Faumgartuer (see 
above), plus excellent recording, Are the physi- 
cal Qualities of these two records that bring 
the music through ro effectively. 

The so-called concert aria was a remarkable 
institution. In Mozart's day all opera was 
"modern." con t e mpora ry ; n e w ope ra s ap- 
peared every day, in Italian as a matter of 
course wherever they were composed. Opera 
was so popular thai the opera stage wasn't 
enough ; separate arias, on typical bits of 
operatic Italian text, wore widely composed 
simply as concerr pieces, for singing. Mozart 
was always obliging with one or another of 
these arias com; vised for his singing friends, 
who valued them immensely. All operatic 
writing then, of course* was for specific sing- 
ing voices, the music tailored expressly for 
the person intended to sing it. Nobody wrote 
arias just for soprano — any old soprano. 

Moreover, the celebrated singers regularly 
went about wangling "private" aria* from 
this and that composer tor insertion in the 
middle of somebody else's opera, nd lib I This 
didn't seem to bother anybody and a number 
of Mozart's arl&s here are of that sort, for 
insertion into various non-Mozart operas 
Good, healthy competition. 

Mozart: Sonatas K. 306, K. 481 , K. 11; 
Variations "Helas, J'ai Perdu" K. 360. 
(violin and Mozart-period piano). The 

Amsterdam Duo. 

Epic LC 3131 

Mozart: Sonatas K. 301, K. 304, K. 378, 
K. 379. (violin and Mozart-period piano). 
The Amsterdam Duo. Epic LC 3034 

This is it f as&rtia Uiig pair of discfuls of 
first rate Mozart. The Mozart piano, a new 
one, is here perhaps more M au then tic" Id sound 
than an actual piano of the time, restored. A 
restored instrument is bound to sound a bit 
ancient at 200-odd years even with the best 
of rebuilding, whereas a copy of Mozart's own 
favorite piano such as this (based ou a Stein 
piano made in 1777. now in Salzburg) com- 
bines the sound of the old with the authentic- 
ity of a newly built instrument. After all, 
Mozart didn't use antiques ; why should we? 
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ADD IT UP! 

at LEONARD RADIO it adds up to a SAVING of almost $100 for you on 5 high 
fidelity components by the industry's leading manufacturers. 

regular net price for all 5 components if purchased individually . - . $314.04 

FAMOUS BRAND PRE-AMPL1FIER — a masterpiece of workmanship, 

beauty and performance. Designed to specifications far beyond those of 

the ordinary unit of its type. Specifications: 2 cascaded triode sections; 
5 inputs; frequency response; a: ,5db 20-20,000 cycles; 8 controls; sep- 
arate loudness, on-off control ; full 16 positions of high and low equaliza- 
tion, reg. net 97.50 

FAMOUS BRAND AMPLIFIER — -offers 25 watts of clean power (peaks 
to 50) . Proven speaker damping control eliminates speaker mismatch and 
produces low frequency response unmarred by annoying distortion. Speci- 
fications: output — 25 watt, peaks to 50; frequency response zb .1 db 
20-20,000 cycles; output impedance — 8 and 16 ohms. reg. net . . 99.50 



FAMOUS BRAND MAGNETIC CARTRIDGE^designed for high quality 
phonograph reproduction; all design factors were considered primarily 
from that standpoint. Specifications: 2 precious jewel needles for all three 
speeds; frequency range — not less than 40 to 15,000 cps; minimum 
"needle talk"; minimum harmonic distortion; not more than 3 db varia- 
tion; designed to withstand wide changes in temperature and humidity, 
reg, net , - . 8.37 



FAMOUS BRAND TRIAXIAL SPEAKER — integrated 3 way assembly 
compfetely wired with HF control, produces smooth response out to 
15,000 cycles. Overall diam. 1 2 W ; resonance 45 cps; 20 watts; magnet 
weight 1 lb., 2 oz.; response 35-15,000 cps; Meek crossover, 2000 cps 
impedance 16 ohms. reg. net 59.70 



FAMOUS BRAND RECORD CHANCER — Featuring several ingenious in 
novations in three speed record changers, it nevertheless, retains the 
watch-tike custom construction which has made it acclaimed by music 
lovers the world over. It plays alf types of records now in use. Once 
records are placed on the changer and simple settings made, action is 
completely automatic, with unfailing switch-off at the end of the last 
record. Easily adaptable for either 1 1 0V or 220V current. Supplied com- 
pletely wired and ready to play with two empty cartridge shells, 
reg. net 49.50 




LEONARD RADIO, INC. has been for many years the 
leader in the field of high fidelity and electronic equip- 
ment in New York. We offer our customers quality, satis- 
faction and service. Visit our spacious showrooms at 69 
CORTLANDT STREET in downtown New York, where 
you may see displayed, and hear demonstrated an infinite 
variety of high fidelity sound components. We are open 
Mon.-Sat. from 9-6. 




Limited quantities at 



219. 



95 



D 



EON ARO 



69 Cortland* St., Nev 



RADIO, INC. 

I York 7, N. Y. COrtlandl 7-03 IS 
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Mail orders accepted. 25% deposit, balance C.O.D. 
Place your name on our list now to receive bulletins 
on new developments in high fidelity equipment. 
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The j/ in sic is tl revelation a.s played hero. 
The old-type piano is brighter, tinnier, rnore 
highly colored rlmn our mucLi Inrger mortem 
instrument ; its tone hlends to perfection wit J] 
the violin, us our* decidedly does not txi 
Mozart's piano u riting; tlie piano parts sound 
full and well colored where on the modern 
grand (hey sound falsely thin and delicate, 

Reeulj : Even for the wholly untrained 
amateur ear, the Mozart sonntns nre here very 
natural, umeh simpler to understand and en- 
joy, once the initial surprise nt the h&rtf, 
tinny sound of rhe Mozart piano wears ©ft*, 1 
don't know wJien I've enjoyed two records 
more. 

The Amsterdam Duo v luislmnd-wife team, 
Xap de Klijn, violin, and Alice Ileksch, Mo- 
zart piano, are excellent .Mozart players, who 
perforin very much in the easy, unaffected hnt 
warm jjnmnpr of die director of this series, 
Bern hard Pa u m ga r t ner ( as n i en t io ned a hove, 

Mozart: Sonatas K. 454, K. 481. Szigeti, 



violin, Szell, piano. 

Columbia ML 5005 

Here we hitve big names, and good ones too, 
but even so I find this col labors t ion not nearly 
as rewarding nx the Epic one preceding. (One 
of the sonatas appears in both recordings, 1\. 
131.) 

A bad tonal mixture, first. Szigeli's evi- 
dently falling physical powers allow him io 
jilny only with a sort of robbery tone and a 
very noticeable slow vibrato, though hi* 
musidnnslup is as keen :is over. Against \h\<* 
almost pathetically softened delineation, 
Shell's stonewhal hard and snappy Moznn 
brilliaixe is much out of place : a more lyric 
planter [and a softer toned p|aj&£ recording) 
would havo helped minhaixc the physical 
troubles of S'/igcti's plnyiug, ns they should 
be luiniini/ed. 

Hoth men are bijr musicians as well as bip 
names. J>nt in tins Hj>ect:il situation 1 am mnv 
that you will (iud the much less celebrated 



Amsterdam Duo a more satisfactory Mozart 
medium, for home listening. 

Mozart: Symphony #25 in G; Symphony 

#28 in C. Columbia Symphony, Bruno 
Walter. 

Columbia ML 5002 

If you want your Mozart in the symphony 
concert tradition, ns played by one of the big 
conductors, you'll find Druno Walter at the 
top, as he is when conducting in numerous 
of the worlds concert halls. 

The r rouble is. for me at least, that I'm not 
at all sure that's what 1 want. Kruno Walter, 
fnr all his undoubted eminence as; a sensitive 
conductor, his warm, modest personality, his 
eschewing of personal virtuososhtp. Is of the 
older generation and reflects faithfully a way 
of playing that is faithfully bolstered by 
Columbia's bi^-miditoriom sound. Tins, mind 
you, is uo criticism \ H is. father, simply to 
say thnt the musical scene is ebiUTgtQg faff 
and Mozart is very much in on that channel 
(he bij; concert ho II sound is, for much music 
including: Mo/arTs. beginning to become An 
anachronism, unfamiliar to many listeners. 

Kightly so. This sort of Mozflrt aw], indeed, 
m»«t Mozart, was not heard in the vrtst, for- 
mal spaces of our present :md na*t concert 
tradition. Most Mozart wjis played closer- to, 
on a more intimaie scale, with, I suspect, a 
more person ill warmth. It's very hard to put 
a flavor on the difference between these con- 
cert-stylo recordings and the type which 
new replacing them, hut I would be dishonest 
if I did not point out [he change, now in 
process of happens njer. 

Mozart's two early ^ymphnniw; here, then, 
are bemitifnlly tailored and played with ut- 
most dedication. Hut the sound seems to my 
curs i An distant, (&Q big. too formal, the play- 
ing iteelr* smnehow of that Sundny-aftornoon- 
sympbotiy per^intsion, jnst a hit (here and 
therel on (he overly prim side. Horrors! 
Hi uno Vnlt<T? Well, some of it amy be no 
more than the dmont-slyle Columbia record- 
ing. Rut not nil. This is. big symphony playing, 
not small-symphony. 

In the Gardens of MirabelL (Music by 
Mozart) Columbia Symphony, Bruno 
Walter. 

Columbia ML 5004 

The intriguing title simply covers a group 
of assorted shorter items from the same series 
of recording sessions as the preceding sym- 
phonies. It neatly points out. I feel, the very 
inconsistencies mentioned above — for the 
Mirabell Gardens, near Salzburg, are a typi- 
cally 18th century pleasure spot, indoors and 
out, Lull of drolleries and fantastic humor, 
formally laid out but with the utmost 
warmth : in these gardens there was un- 
doubtedly much music-making (though no 
symphony concerts of our sort) and In them 
Mozart walked and dallied and perhaps played 
music too. 

Bui w h a t ha vc we | (M rets " JjJ i no J? le i no 
Xachtmusik." ultra-familiar, played here as 
(bough it were a huge symphonic work* the 
vast sound reverberating at a distance, the 
strings seemingly of full orchestral massive- 
ness. Three informal little minuets are given 
the same big-sound treatment, like pieces of 
symphony, along with a brace of the Utile 
&e r mat* dances more at home in a beer parlor 
(and the Mirabell Gardens, too) than in any 
concert hall, recorded or other wise. This is 
just plain not the ll MirabeH' : atmosphere that 
is claimed by the title! 

Knur Mozart opera overtures, played beauti- 
fully in concert ball style (hut unlikely ay 
garden pieces) and the superb "Maurerische 
Tranermusik," a funeral piece for a Mason 
(equally unlikely in anybody s garden) round 
the program out. 

It's a nice program, all of it fine music, 
all well played. Hut it just doesn't sound like 
garden music. 

Mozart: Thames, King of Egypt, K. 345 
(Incidental Music). Use Hollweg, M. Nuss- 
baumer-Kmflach, W. Kmenfr, Walter 
Berry; Vienna Chamber Choir, Vienna 
Symphony, Paumgarlner; R. BoescW, narr\ 

Epic LC 3153 



' superior performance! ^ 





For clean amplification, low distortion and abundant power 
no other amplifier compares with the Mcintosh — -long the 
standard of high fidelity excellence. The fundomentally- 
different Mcintosh circuit delivers amplification within 0.4% 
of theoretical perfection! The result; outstanding realism, 
clarify and listening quality. Make the Mcintosh listening 
test at your dealer's. 

Distortion: 1/3% Harmonic and ]/2% IM, even ot ful/ 
rated output, from 20 to 20,000 c.p.s. Power: 30 v/alli 
continuous, 60 watts peok (for Model MC-30) j 60 waits 
continuous, 120 waits peok (for Model MC-60). Fre- 
quency Response: 20 la 20,000 c.p.s, ±0.1 db ot full 
rated output. Highest efficiency meons longer life. 



Outstanding 
Performance 
of the 

Mcintosh 
Patented 
Circuit 
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Wrfte for complete defoiJs on 
Mcintosh amplifiers and free booklet. 



LABORATORY, Inc. 

324 WATER ST., BINGHAMTON, N. Y. 
Expwl DW. 25 Warren St., N. Y. 17 Cable: Simonlrke 




MC-60 $19850 
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This imposing jnnax of incidental imiMc ro a 
play #111 remind yon thai p)nys wort! rruUy 
<iOne up with music in those Hftys- -witness 
Heethovcri ( "Kgmoiit") t Schubert ("Hosa- 
ntuncto"), Mendelsohn ( 'Midsummer Night's 
Dre/uii"). Schumann ( "Manfred" )> otcctc- — 
fill hi*: collections of m'clicsrril, solo and 
chorus inuyie ustuilly with fiTOtne narnUion-i.o- 
muKic, here. 

The story is Aula like, with inu^ive tciuples- 
of-the-Sun, choruses of priests, nuiulens ; obvi- 
ously it was a Cccril T>> DoMille KEjectaeiiluf of 
its day. an immense stage presentation, and 
Mozart^ music is big and in his most im- 
pressive inn niter. 

Mo'/url lovers will find, to their pleasure, 
that there i« much of his Masonic stylf here, 
as of the more morions parts ot that magic 
opera 'The Magic Flute," itself full of temples 
and priests and &acro<] rites. (See also the 
poignant 'Mauiei ■ifchc Tranermuxik" in the 
"Mirabel I Garden" recording preceding.) The 
choral writing is, similarly, like that oli Mo- 
zart's more impressive sacred works rather 
than like any Mozart opera» "Mafic Flute" ex- 
cepted. Without any doubt (the music tells us) 
Mozart foil important symbols meanings of a 
Masonic sort hi this elaborate story and he 
composed accordingly. There are massive, won- 
derfully tu net' ii] rko) -uses, hymn-like against 
energetic, fasi spaced string nrconiuftiii mentis 
set into lar^e and Involved sequential struc- 
tures one chorus running on into another, in- 
termixed with solo passages, like the Jinnies 
of Mozart operas (I ait Lhey are g^flernlly all- 
solo); in between conu> important instru- 
mental movements on a symphonic scale, as; 
in Boetboven and Schubert. There is much of 
romantic drama here — in tact this is 10 all 
intents and purposes a work of the early 10th 
century, well ahead of hs lime in the mid 
1770's when Mozart wyoi <■ it. 

A Mile collection of varied numbers and it 
will grow on you mightily as yon get to know 
irs many facets. The performance. Paum- 
garfner Again, is excellent and very much in 
the spirit of the work. 

Mozart: Flute Concerto #2, K, 314; Horn 
Concerto #4, K. 495. Aurele NIcolet, 
fli; Winterthur Symph., Swobodo. Jan 
Zwogerman, horn, Netherlands Philh., 
Ackerman. 

Muskal Masterpiece MMS 87 (10") 

A mail order contribution, budget-priced, to 
thf Mozart 200th, Xeither one has up-to-date 
recorded quality though both are easily listen- 
able. The flute is good, the Swiss orchestra 
with it a bit on the logey side. The bom is as 
good as any horn can he in rhe somewhat 
preposterous vole (as Mozart kmwv perfectly 
well! of concerto -soloist ; but bis- cadenza here 
is oui of all proportion and should have been 
gently axed, via rhe rape editing block ! Who 
wants to pay money for even a low-priced 
horn cadenza. The horn's orchestra (Nether- 
lands) is livelier than the Swiss one. 



2. MODERNS FOR AN 
ENTERPRISING XMAS 

Schoenberg: Pierrot Lunaire (1 91 2). Alice 
Howiand, narrator; instr, ensernble, 
Winogrod. 

M-G-M E3202 

This seems oddly to be the most enduring 
in rhe large public mind of all .Schneuberg's 
mature w 6 r k s ( ■ ■ T rai i a tig u red X i gl 1 1 " ex- 
cepted) I bough it was radical enough in its 
day, As of now. more than 10 years later, it is 
one of rhe tew :< eh cumbers works thai seems to 
be emotionally understandable to an averagcly 
curious musical ear — and this in spite of A 
wholly atonal idiom and the strange aprechs- 
ilinnue, a voice that recites, half singing (ac- 
cording to a species of musical score) yet 
not on any exact tut eh. There iw an air of 
Tightness and seu.se about this piece that — 
perhaps — presage* rhe feeling we all may have 
in another quarter- century for Schoenberg's 
later 12- tone works. 

Tins is an excellent presentation. Alice 
Howiand "sings-sneaks" the exciting narration 
in A wonderfully convincing and natural way : 
it seems no experiment at all as she does it. 
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moduhuion distortion^* 
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the Lab. Listening fjuality is every- 
thing — and the new Audax Hi-Q7 has 
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there is no other way! 
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The insti uuicniali.sts arc distinguished, headed 
by (hat reteratj of contemporary )jianif=m s 
Ed wii rd & t ^uen o a n » . 

The story-line? Ahn '. That's the hi£ fea- 
ture. The poems — originally in French. 1 
gather — are straight out of the now-familiar 
fantastic period of eNlreme French modernism 
that hit most of the Western world just bo- 
fore t lie? Mrnt W'wr. This is but anorhor. more 
DaUeso^ue version of "Petrouchka," the pup- 
pet ; this is Surrealism in i1s most flamboyant 
early manifestation, full of nightmare syni- 
holism t No wonder it goes down easily for 
us today. There are even — -if you listen with, it 
in mind — numerous musical bits that are not 
too far removed from "Pctrouehkn" in its 
more violent moments. 

A f u r t h ar i n t tva* ting com pa r i sou i a w i 1 1 1 
William Walton's early "Facade," which now 
ran he seen as perhaps deriving from the 
earlier work of such as Schoenhorg. "Facade" 
is wholly British and at first utterly unlike 
the present work — but listen again ; them, tfi^ 
is a form of Mi>rrchfixtimtut\ export ly practiced 
by the authoress of the words. Kdith Kit well 
and (in the most recent version) T'eter Pears, 
both of whom recite the poetry as fast as they 
can rtfjainst the music. There, too, is the 
modern kind of symbolic, non-realist poetry* 
full of words and meanings that are so much 
nonsense to the immediate ear. (T never did 
figure out what Sit well was talking about but 
I Jove the stnft\) There too. in Walton's music, 
is the same broken- up, fragmentary chamber 
orchest i a accompaniment, dry, colorful, full 
of thin, wide leaps, Only the spirit is different 
— and that not so much, tor there's a good 
deal of humor in "Piorrof" sua well as in 
"Facade." 

Schoenberg: Suite, Op. 29 (1926)> Instr. 
Ensemble, Gunther Schuller. 

Pericd SPL 705 

A long-delayed mention of a worthy <jj)fj£ 
which might interestingly supplement the 
"Pierrot** preceding. It is played by seven 
instruments — violin, viola, cello,. K-flat clari- 
net., clarinet, bass clarinet and piano, and the 
recording is satisfyingly hi-fi, which helps 
a lot in such music as this. 

The Suite ta one of the earlier of Schoeu- 
berg's true 12- tone works and. as no doubt has 
heen said, carries the implications of "Pierrot" 
to a logical further syst emn fixation. All of 
which will not help to evaluate the sounds 
here inscribed ! Tough music, doggedly un- 
compromising C'l already feel the opposition 
I &hatl how to or/Ttoriir." said Schcenberg 
earlier), rhythmically persistent to a point of 
ova operation for the neophyte, fall of those 
soneaky, decadent little Viennese waltzes that 
return so iVeonemly in Hie Viennese 12-tonc 
tradition — the music will undoubtedly drive 
you nuts ou fir^t hearing", 

Hut keep in mind that music which can so 
irritate yon is si mug music! Xclioeuberg was 
:i strong man, musically looking for trouble, 
perfectly aware that he would he intensely ) 
disliked and ready to defy that dislike to the | 
bitter end in the interests of his musical goak 
We cannot avoid his personality — it would be 
foolish to deny U and, Indeed, his music 
would be false if it did not express him. 
(Even moderns arc human.) lint we may, even 
so, be in the presence here of a really great 
innovator and it's at least worthwhile having 
him around, so to speak, for future reference 
— in case our individual and collective raste 
changes. It will, you may be sure. Always has. 

Honegger: A Christmas Cantata. M. Roux, 
bar., Eliz. Brasseor Choir, Petits Chant- 
eurs de Versailles, Lamoureux Qrch., 
Sacher. 

Distler: The Christmas Story, Netherlands 
Madrigal and Motet Choir, Voorberg. 

Epic 4 LC 3153 

Two interest in£ modern Christmas works. 
The ll< megger, in the large-sr;ile Swiss- French 
tradition, calls on the usual immense forces 
— including children's choir' — that figure In 
his many Swiss-style festival works of this 
kind. ("King David,'" an early one,, is the best 
known. ) 

Honegger i^ a big musical dramatist ; tbe 
entire first section nf this work is the an- 
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gushed appeal of humanity, represented >>y 
vli<i full forces involved, ro the Sfiviour ; The 
rest, fittingly, is tlie answer in the form of His 
coming, the Christinas story itself. TI\o open- 
ing, nlmost inaudible, vises gradually to great 
climaxes over n pulsing march heat — a von- 
rlorful suggestion of the millions of Immnnity 
in torment. The pastoral Chi i wimas wiory 
vrbieh follows niaftes rather lovely elaborations 
ujjou Christmas songs of numerous lands, 
superimposed upon one another. Among them 
you will hear "Lo, how a Rose," "Sleepers 
Awake" (Wnchet an/) and, of course. "Silent 
Night." A splendid work this, of its super- 
grandiloquent type, and I found it very ex- 
citing ro listen to> 

The Distler, German from is wholly 

different but also very listenable. It is tor un- 
accompanied voices with recitative ko1o> 
modelled directly on the "Christmas Story" of 
Ileinrich Sehuetz, 17th century German com- 
poser, a work that has gained very consider- 
able favor over here in several recent record- 
ings. This is a sensitive, reticent, reserved 
evocation of the past, in skillful modern terms, 
nnd its composer, oppressed by the Nazis, (he 
later com m 1 1 ted suicide) had a n ex t ra- 
ordinarily acute sense of pitch and melody for 
the voice. It took a towering musical talent, 
paradoxically, to write this perfectly pro- 
portioned example of extreme artistic ) I mira- 
tion and we can only be sorry that his genius 
oould not have opened out more naturally into 
a truly modern idiom. We have precious little 
real choral mu^ic today. 

ICpic has made the mistake ( perhaps budge- 
tary) of not including .printed text<> for either 
of these works. 

Britten: Saint Nicholas (Cantata), Op. 42, 

Peter Pears, tenor, D. Hemmlngs, boy 
soprano, Aldeburgh Festival Orch. and 
Choir, Britten. 

London LL 1254 

The title is a bit misleading — this is about 
Saint Nicholas himself who wasn't always the 
Santa Clans he now seems to be, Principal 
story ahimt him haa to do with the three little 
boys who were pickled by the butcher Muring 
a famine) and served up to Sant N, and 
friends, whereupon he restored them to life 
and returned thein to their anxious families. 

This is a really lovely work, though not 
nil of an even goodness, which seems to be 
characteristically B lit ten. Superb choral parts, 
appealing music for hoys' choir, for girls' 
choir in new distinction of tone color 1 don't 
remember hearing featured before), for boy 
srolo — and for the superbly authoritative tenor 
of Peter Pears, who has sung most of HrLt ten's 
music and for whom mnst of irs tenor parts 
wore clearly written. Mere is the best of rhe 
British tradition for vocal music as projected 
by the finest talent in the field today, and 
there's not a thing diflieult about it, though 
it rises to greatness, I'd s>riy> in many spots* 

Britten: Winter Words, Op. 52; Seven 
Sonnets of Michelangelo, Op. 22. Peter 
Pears, tenor, B. Brrrten, pf. 

London LL 1204 

Here arc the I wo again, composer nnd per 
former, and this makes a line supplement in 
the above, if you want to add a bit. The 
I In rd y t ex t s are won d e vt o 1 ly set a n<l ca si 1 y 
understandable in spite of no printed ^'lib- 
retto'" ; the Italian words are much too much 
for me without printed aid. (1 keep looking 
inside the foldor, hoping a leaflet of texts will 
fall out — but ncO 



3. OLD CURIOSITY SHOP 

Stravinsky; Symphony #1 (1906-07). 
Vienna Orchestral Soc, F. Charles Adler. 

Unicorn UNLP 1006 

For anybody who know a Stravinsky beyond 
the Fire Bird — here's :m oddity. The music is 
hts first big student work douc, most expertly, 
under the tutelage of old Iilmsky-Korsakotf. 
If reeks of everybody of the time, Itimsky in- 
cluded (also hits of any Hussian you can 
me niion f rom G 1 i nk n to Tc ha I k o w a k y arid 
Ho rod in. plus plenty of Liszt, Wagner, 
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Serial i\ ne \\r\<\ so on,) A bi g, 1 Oi ig, a >] orf u 1 
work awl ynn enn fool your mends and re- 
lations mo end with it. Who'd n rhnnk 

Elgar: Enigma Variations; Cockaigne 
Overture; Serenade for Strings. Royal 
Philharmonic, Beeeham. 

Columbia ML 5031 

A convenient tuneful ami authorita- 
tive collection, placing the "Knignni" along: 
with El^:ir's two other best known works (not 
counting "Pomp & Circumstance**) . The dis- 
tant record i up entjjhaaUses; ^(rtiiehow, the 
modestly derivitive Komtmticisin nf thia ultin- 
British musician, I lis is sweet, lyric, honestly 
appealing music bur it runs to milk toast nmrh 
of the time. 

Chabrier: Une Education Manquee (oper- 
etta). Christiane Castelli, Caudine Collarf, 
sops., Xavier Depraz, bass / Oreh. Symph. 
de Paris, Bruck, 

Vanguard VRS 460 

Not too lute in try this highly amusing 
little comic bjpera> pseud o-l Sth century* throe 
characters and a small orchestra, which mnkes 
lovely fun oi two irirnxvnt newly wed? In o 
time-immemorial wxiy. One soprano, lSth & 
stylfi, is young hubby, the oilier is wife; the 
basso is the school teacher who doesn't scorn 
to have taucju them the right facts of life. 
(Too much Lntin, not enough .<;-?(.) f?ompleie 
libretto; e\ eel lent E rei icl i slngi ng ) b •* lies 
things ea.sy to follow. 

Chopin: Waltzes. Artur Rubinstein,, piano. 

RCA Victor LM 1892 

Hero's another in Rubinstein's felicitous 
new series of solo recordings in mosr of which 
be seems to have returner! to n less power- 
bouse, less "concert tour," more musical kind 
of playing, almost as though, having reached 
the top in concert billing, toured the world 
and toured it again, he has com-* to feel that, 
nfler all, real musical expression is the end 
of a life such as his, even utter and beyond 
the ultimate in fame. 

The waltzes are crisply played, for rhe most 
parr beautifully too and with a fine close-up 
look, for us. at a prodigeons technique. It is 
not surprising to find that the less to miliar 
walty>e<s are the mosr expressive, the war 
horses tending towards a bir of the old Hub In 
stein concert itchiness, Still in all. a fine job 
and worth anybody's attention. Lovely cover, 
too. Dogas> 

Bach Organ Recital (Prelude and Fugue 
in E Mi., Fantasia in G, Passacaglia and 
Fugue in C Mi.)- Anton Nowakowski, 
Organ of the Klosterklrche an Soro, Den- 
mark. 

Telefunken LGM 65030 (10") 

The superb Danish organ sings out like a 
Wtnid and is; the main feature, along with 
IJach, of this little disc, What rich, exquisitely 
balanced sounds came out of the old "Baroque" 
school of organ building! The organist here 
is of the modern persuasion, tending towards 
rapid, Tandy rigid tempi hut rhoosing his 
organ color with skill and good contrast. His 
Pnssacagliu makes an interesting compnri^m 
with th^ slower, more stately and architec- 
tural version by Schweitzer in his recent 
Columbia album. 

Haydn: Symphonies #88, #101 
("Clock")- Vienna Philharmonic, Munch- 
inger. 

London LL IT 99 

This is: an excellent "One!:" where so many 
performances are routine or even pnironi/Jne. 
Munchtnger In Stuttgart (see Mozart Violin 
Concert!) l& one thing and -Mnncbinger in 
Vienna another, evidently, for there is no more 
I b an a flight V i ei s n esc sot t uess hen 1 t < i 
diminish the brilliance of these Haydn scores 
iiml thai could well be attributed to the 
Yienese musicians themselves. Tempi arc a hit 
slower than the usual whirlwind symphonic 
versions we hear hereabouts, and the music i$ 
the better for it. 
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Both aides have the same shiny, steely re- 
corriort brilliance 1 , the strings close-np, over- 
all liveness ultra-realUtic. 

Bartok: Violin Concerto; Sonta for Un- 
accompanied VioMm Ivry Git I Is; Pro 
Miisirn (Vienna), Horenstein. 

Vox PL 9020 

Anions n number of recent BartoK record- 
ings tins is the only one I won Id recommend 
for jzen e ral - i n t ere* t listening. Two l>i g« Into 
W0£J& &ttA Git lis strifees mo as extraordinarily 
musical in his plnying of them. The Concerto 
will make a good addition to any collection 
that already includes the now-familiar Con- 
certo for Orchestra ; this is almost as canity 
AC feasible thongli an outwardly complicated 
fiddle part ret] aires a bit more aural penetra- 
tion. Inciting orchestral playing from Horeiv 
stein. 

Tlie solo sonata, for violin alone, is nom- 
inally the land of thing most, people steer 
away from. In another recording than this I 
would agree; but (Jitlis makes such potonl 
ami musical sense out of the work I suspect 
many general music Lover* will, after a few 
tries, discover to their amazement that they 
like It. it's a big, rewarding work, solo or no. 

Fine fiddle recording, hut in the concerto 
the violin is pretty close, the orchestra at 
some distance. Not an ideal balance. 

4. REPERTORY FOR THE XMAS 
LIST 

Bruckner: Symphony £ 1 . Vienna Orches- 
tral Soc., Adler. 

Unicorn UN LA 1015 

My Scout #2 snys this is an excellent per- 
formance, bringing out a "youthful sweet- 
n ess, * ' es pec i a 1 ly in the fi is t t wo m o r omen t s ; 
the last part gets pretty noisy. Good record- 
ing too. 

Bruckner: Symphony #7; Overture in G 
minor. Vienna Symphony, Hague Phil- 
harmonic, van Otrerloo. 

Epic SC 6006 (2) 

Scout #1 feels that this one isn't up to the 
competition from another Dutchman, van 
Ileimim with the Amsterdam Concertgebouw, 
on London. (Thrit was before IOpic signed up 
the Concertehouw, I guess. ) He thinks this 
now version Is "paced a bit too deliberately." 
(If so. it must be awfully, awfully long.) He 
Hires the G minor Overture better, with van 
Otterloo's own borne orchestra. 

Brahms: VioJin Concerto. Heifetz; Chi- 
cago Symphony, Reiner. 

RCA Victor LM 1903 

For ftll-arotind values, this is the peer of 
all LP recordings to date of the work, says 
Scout #1. and I can add that this one com 
bines RCA's notable values uniquely — tho | 
superb Reiner series, the equally superb 
Heifetz series, going back many years, and J 
the best of the New Orthophonic recording 
technique for super hi-fi. Highly recommended. 

Tchaikovsky: Symphony #5. Pittsburgh 
Symphony, Steinberg. 

Capital P 8325 

Seems a bit controversial, this one. "Clear, 
clean and beautifully disciplined," says Scout 
#1, but he feels, a lifeless unexciting perform- 
ance. 

You may interpret that as meaning that 
here >k one of those modern-style, updated 
playthings which avoids the lushness of the 
Old School conductors — and perhaps thereby 
also avoids the intention of the music itself, 
which corner from a pretty lush period, after 
all, No final decision can bo made on such a 
performance ; if yon like your Teliftfkdv^ky 
clean and hold foaek, if you abhor the old- 
fashioned, all-out (earing of hair, then you'll 
likely (Mi joy the Steinberg version, which with- 
out any doubt at nil is authoritative and of a 
high order, in its category. 

Tchaikovsky: Piano Concerto #1. Conrad 




First in Versatility ! 



THE 



MSHEH 

tjM<ik£e/i t^twdio ^DottfiuU 



SERIES 80-C 

It took FISHER to improve on FISHER. When we introduced 
our Model 5 0 C Master Audio Control three years ago it was 
immediately acclaimed the finest instrument of its type. Like its 
renowned counterpart, the new FISHER Master Audio Control, 
Model SO-C, represents another milestone in engineering excellence, 
case and llexihiiitv of use, and workmanship ol a quality normally 
encountered only in broadcast station equipment . . . these are its 
outstanding characteristics. It took FISHER to improve on FISHER. 
Chassis Only, $99.50 ' Mahogany or Blonde Cabinet, $9 .95 

Remarkable Features of THE FISHER 80-C 

• Professional, lever-type equalization ivr alt cnrrenl ru cording chnmctcr- 
istici. • Seven inputs, including two J'h^no, Mic und Tipe. • Two eathodc- 
ib^mvef outputs. • Cthtjttfti mixing uvd fading un /uw, ihr t -c, four or five 
thawnrts. * mid Treble T<ine Controls ol the varjuhle-crosnover feed- 
back type, • Accurately talibwirJ Loudness Balance Control • SejTpow t re<L 

• M;i;;iietn.Mlly shluldtd and potted imm former, ♦ DC on all filament*; 
achieve;, hum level tlnil is inaudible under any cun*J it i * Inherent J»um: 
mM-m4a$urabl$, [On Phono, 72 db below output on 10 mv input signal: 
betlLT i h il il NS <ih helm* 2v output "n h ij«ll*ltfve( clmunels. I * 1M atld 
hamminc disunion: >j*j u- trit-ysu ruble, • Frequency response: uuifum*. 1(1 tn 
100*0 U 0 cycles. * S?porut? etjUilt izril ion and amplilJc-iUiull ilirtrlly from (tiff 
ptaylmx-i; ktfid* * l-'.mr dimC-purpftis* IuWh; Dill fcKeldvd und sho*k*mGinue<J. 

• Separate, liij£li-Jtiiin microphone preamplifier. ♦ l*Hsb-Hiitr«ii e'bnune!- 
Selectors wiili individual indicator litflilK- and siniulTiineous AC On- Oft 
switching rtn two clinnneJii <\<n tuner, TV. etc. J • Master Volume Control 
plus 5 independent Level Cmbtrnt«, mi fjnnt pomi. * II Cnntrols phi* 5 
^nsS-buii»i>s. • Threo nuxilinry AC receptacles. $\y,Y-,: Chassis, \2 S / A " x 1W" 
x 4t/i Jj lii^. tn tubi»*t t 13-1 1/16"* S J J ^ S'W hi fib. S hi J> flint wtlih^ 10 pounds, 

WRITE TODAY ¥OK COMPLrTH SPECIFICATIONS 

FISHER RADIO CORP. < 21-29 44th DRIVE L. L CITY 1, N. Y. 

»» immumm.imiiinmiiiiiHimmiHa 
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Have you 
gof the 

B-T Blues?' 



If you're a high-fidelity fan, 
then you undoubtedly suffer 
jvom the B-T Blues. 

You want to hear a record as it was 
originally recorded so you set 
the equalization control on your 
amplifier to the curve at which the 
record was made . . . and then 
you're stuck! The record doesn't, 
sound quite right to you, because 
the acoustics of your room are d if- 
ferent from those of the studio. Or 
perhaps your individual taste re- 
quires a little less highs— or a little 
more lows. 

Now you have to adjust the bass 
and treble controls to #et the kind 
of reproduction you want, and, be- 
cause they're not calibrated, you 
have to readjust them every time 
you play the same record — that's 
the B-T Blues. 

The new Munston "10," with 
'Dynamic B-T" (Bass-Treble), 
docs away with the B-T Blues 1 
Dynamic B-T gives you separate 
turnover and rollofT settings dis- 
tinctly marked on the bass and 
treble controls, respectively, for all 
of the latest equalization curves. 
Both controls are also completely 
calibrated through their entire 
range, so that if it is necessary to 
adjust the controls after the equal- 
ization setting has been made, it is 
a simple matter to note on the rec- 
ord the exact setting o/ the controls 
which pleases you best, for future 
reference. 



munston 

lO-WATT AMPLIFIER 

WITH BUILT-IN PRE A MP 

*79 so 




See the new Munsitin "10" at your 
local Hi-Pi dealer's, or write for 
compUte infonmuiori. 

MUNSTON MANUFACTURING, INC. 

Beech Street, Islip. L.I., N.Y. 



Hansen; RIAS Symphony, Sawallisch. 

Remington R-199-197 

Got to keep your fives on Remington, 13 very 
so often this low-prked hibel brings out a disc 
to compete with any In inusic;il value, if not 
in big-name Allure. iScoul #1 is enthusiast ie 
nbout this*, likes the big- sounds grand -man- 
ner piano m well a§ the complementary 
orchestra. Good sound, too. 



Strauss: Till Eulenspiegel; Death and 

Transfiguration, NBC Symphony, Tos- 
canini. 

RCA Victor LM 1891 

Suout rp2 likes the To£cn»in1 fireworks — -the 
"snnzz" — -that go into "Till Eulenspiegel,*' 
nmklng it a tour tin force of orchestral display, 
which does It no harm. He thinks that ' Death 
and TranaAgu ration" has interesting value* 
here, bringing out that late-German siek-to- 
death quality that Is probably it« most im- 
portant expression. (It would take an Italian 
conductor to do that !) But he feels that the 
old Toscanini dramatics* highlighting cvei y- 
tltin#, subtly exaggerating each effect, leads to 
the some intensity all the way through and 
thus; pnradoxieally, to a land of monotonous 
tour tie force effect that merely highlights the 
weak ncsses of the m u s ic , losing the s ol Id 
values in the gorgeous playing. Gorgeous — bnt 
nothing more. I-Ii-fl stuff, of course. 

Beethoven: Symphony £]; "Jena" Sym- 
phony. Warwick Symphony; Janssen 
Symph. of L A. y Janssen. 

RCA Camden CAL 241 

Scout #2 has a mild fit over the very early 
"Jena" symphony, saying how much lie en- 
joys bearing Beethoven "all dewy-eyed and 
Haydnish." for which fine pliraHC I must com- 
mend Snout #2 ! He doesn't have mr slightly 
disturbing memory that the "Jena" is not en- 
tirely clear as to authorship and, just maybe, 
isn't by Beethoven at all. No mntter (and I 
won't bother to look Lt up) ; the music stands 
on its o w n and t s ch a cm i np, 1 l d e wy a n d 
Haydnish," whoever may have written it. 

The First Symphony, he feels > is exagger- 
atedly rough and boisterous, as the Warwick 
Symphony (wonder what orchestra that might 
be . . .) plnys it. I add that the First does, 
in truth, have much of the later Beethoven in 
it, bnt should never be played pretentiously 
on that account — nor should any Beethoven, 
for that matter. I'd recommend this reissue 
for the "Jena", with the First thrown in as, 
perhnps. an interesting contrast to other in 
terpretatloiiH. 

Beethoven: Symphony #5; Frdello Over- 
lure. Vienna Philharmonic, Furtwdngler. 

LHMV 9 

One of the final His Master's Voice It OA 
releases of last season, this brings an old-line 
performance of impressive dimensions That 
will probably annoy many listeners. Fnrt- 
wiingler played his Romantic music (Including 
Ueethoven) very slowly and with much monu- 
mental ity ; his is of the sort that seems drapgy 
while yon listen, then becomes overwhelmingly 
powerful — alter It is over. Thai; is, of course, 
typical of 10th century procedure in compos hig 
as well a« conducting — take a Wagner opera, 
for instance — and so may be considered more 
than usually Authentic, in spite of our present- 
day streamlined testes. 

On the basis of Scout £Ts report I'd say 
this would he well worth having if you like 
to study the great interpreratlvo traditions. 
Recording is not of the super-hi-fi sort, though 
musically adequate. 

Verdi: Rigoletto (Concert Version). Solo- 
ists, Chorus, Netherlands Philh. Orch. 
Goehr. 

Mus. Masterpiece MMS 1 1 1 (2 10") 
(Mail order) 

Budget mail order opera (also. I gather, 
issued through tbe nihil iated Opera Society), 
this one is reported by Scout #1 ns ex cell en i 
in over- all concept, * l vibrantly accented and 
neatly phrased , 51 Individually the soloists are 
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Designed by DAVID HAFLER, 1 
Inventor of Famous Ultra-Linear Circuit! 
The DYNAKIT Mark II H a complete 50 watt 
power amplifier k\l In nltra-compaet form, utiliz- 
ing a new circuit to Increase quality , and tffl- 
ekney. The DYNAKIT met the DYNACO 4-430 
output transformer to achieve juperl or performance* 

The phy&ltal and electronic arrangement of the 
Mark II h such that Et can be easily and simply 
assembled by trio novice, without fa Q 0*- Speclfttd 
performance h assured. 

Specifications: 
Power Output : 50 u-atLa continuous rating; Dis- 
tortion: \% lit niii v power, leas thin ] % har- 
monic disiorLion a I any frequency L }(i ens tfi 20 
kc within 1 db of maximum; Reiuonse: Phis or 
minus .5 rib It (i to CO fee. Plus or mi on* 
.1 dh 20 cps to ^0 kc; Sqjare Wave Response: 
Essentially imdistorlcd 20 cps to 20 Wc; SeojItMty; 1.5 
volt.'; In for SO wan* out; Damprna Factor: 15; Out- 
pjt Impedances: S Ud 16 ohms: Tubes; 6Ca7^KL 34 
(2) ciJ550 i enn alio be used) GAX8, 5U4CR; 5i«: 
9-j9-!fC%* high. fiQ.75 



Dynaco Output 4 ^ 
transformers 



hi 



Featuring para - coBpled 
windings, a new design 
principle (patents pend- 
ing). These transformers 
use advanced pulse tech- 
nique to Insure inferior 
SQiiiiro wave performance 
and nndlstotied reproduc- 
tion of transients. Dynaco 
transformers handle full 
rated cower o»er the entire 
audio spectrum from 20 cps to 20 
kc, without sharp rise In distortion at 
trie <nds of the band whlth character^ mast 
transformers. Conservatively rated and guaranteed 
to bandle double nominal power from 30 cps to 15 
kc without loss of performance capabilities. 

Specifications: 

Response: PIili or minus 1 db 0 cps to GO kc: 
Power Corve: WltMu L rib 20 cpd to 20 Etc: 
Sqjare Wave Response: No ringing or distor- 
tion from 20 cps to 20 fa:; Permissible Feed- 
back: 30 db. .i^-,., , 
MODELS 

A -till 10 wt-W, GAU5. EL $14.95 
A- 1 20 25 wt-KT-Ce i S&SL 307 • 19.95 
A- 130 SO CCA7>KI. <t^ 29.95 

A-4 10 UiOwi-or J ii0 1 (ii:A7/KL-34»* 39.95 
MpDcd J>r[m;ir>- 
■* ttrtlory sunu'liig sctenn or tatligdt 




709 Arch Street Phila. 6, Pi. 

l J lcaac ship mc Tlic following. 

eDynakil Mark IT © $fi<U5 
A-4JD M I^H.y:> GA-420 to) 

□ (& $29>9 r > UA-440 @ $39.95 

Check ui A fancy Order Endos&d 
Shipping charges., express collect 

Name .... * * . ♦ 

Address . 

CUy Zone .... State , , 
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so so on rhe average bot arc carried nlong to 
good things by the excellence of the whole. 

Til a t , I should say, 1 iaa been t h c rea 1 1 y 
important virtue of MMfJ opera .so rnr and J 
myself am much impressed by ffibal has boon 
done with intellisencc and imagination, 
though thti solos may be legs tlnui stellar, TJio 
Mozart "Sernglio" on this label, which I heard 
recently, was excellent and in (he very same 
manner — 1 c- — a fine, rightly styled, humor- 
ous performance that carried along with it to 
KUcetKs a couple of soloists who could have 
been re&lly bad — without sucli inspired direc- 
tion, This is recommended as good competition 
lo the fanciest versions on regular 1A>. 

Berlioz: Symphonic FantasHque. Boston 
Symphony, Munch. 

RCA Victor LM 1900 

This one, brand new, bos been widely bailed 
and our Scout #1 went along and liked it, 
though be felt that RCA 'a earlier Momeux- 
San Francisco version (78's, I think) had a 
bit more warmth and plasticity, Out of curl 
oslty I tried it. Maybe so . . . but this version 
just doesirt come up to rhe ancient one I'm 
sneaking of. =More polish, plenty of sheen, 
super-lii-fl ; but the highly personal electricity 
isn't there. Not for my ear. 



SOUND SYSTEM 

(from page 26) 

keeps low -frequency noise en lied "rum- 
ble" out of the final sound. 

The groove variations are sensed by 
the needl & } or s I y lus } w hich i n h igii - 
quality systems is jewel tipped; it is 
made of sapphire, or much preferably, 
diamond. The needle must have an un- 
marredj smooth surfaced, hard tip, nor- 
mally of spherical shape. It must also be 
designed so that it does not bend, but 
faithfully communicates the exact groove 
modulations to the generating mech- 
anism of the pickup. 

The pickup is an electric generator 
(usually cither of the piezo-electric, vari- 
able reluctance, or moving-coil type) 
whose function is to translate the me- 
chanical vibrations; of the needle into 
electrical oscillations of the same wave 
forms. It must do this with minimum 
distortion of the wave form, and must 
not allow resonances of its own to in- 
fluence its output voltage significantly. 
It is also an advantage for the pickup 
to impose as little work as possible on 
the needle. The greater the force re- 
quired for the groove to displace the 
needle from side to side (the less the 
lateral compliance of the pickup) the 
- greater the vertical bearing force of the 
needle on the record will have to be to 
m a i n ta i n p r o per a n d con s ta n t s ty 1 us- 
groovc contact, and the greater the wear 
of both record and needle. 

The tone arm holds the pickup in 
place over the groove, and must provide 
sufficient freedom of motion so that the 
p reinsure of the groove w ill Is alone can 
make the needle move across the record, 
following the recorded spiral. The tone 
arm must hold the pickup approximately 
tangent to the groove being played, must 
provide the proper vertical force for 
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Your Sound System GROWS UP... Never Grows Old 



WITH 



QREN1 



ASSOCIATE 



SPEAKERS • TWEETERS • COMPONENTS 



°ffU/ 






A 
\ 



Exclusive U.S. Dist'lbulori 




Lorertx craftsmanship and know-how enables you 
to plan your present and future sound systems! 
Designed for expansion— to GROW UP with your 
requirements or you can expand and improve your 
present system at little cost There's no limit ro your 
music enjoyment! 

LISTEN TO LORENZ , . , you'll understand why 
Lorenz Speakers are the choice of sound engineers 
and high fidelity enthusiasts— acknowledged favor- 
ites far their crisp, clean tonal qualities that add the 
miracle of life to the magic of music reproduction. 
Three generations of Lorenz research and technical 
mastery guarantee Lorenz quality— performance. 

Lor em Quality Speakers and Components 
are surprisingly low in cost. 

See and Hear them at your high fidelity dealer Write tor Catalog 

PRODUCTS, Ltd. wonb 4 esss 
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["GOLDEN SERIES"| 

HIGH FIDELITY 

J) 

6 



Custom 
Qualify 
Hi-Fi 
Components 



Sensibly 
Priced 
for 
Everyone 




AM-FM TUNER 



Provides exceptional AM-FM recep- 
tion, true high fidelity realism with 
,l space-saver" convenience and beauty 
at remarkably low cost. FM response, 
i 0.5 db, 20 to 20,000 cycles; AM, ± 4 
db, 20 to 5,000 cycles.Sensiiiviiy : FM— 
5 microvolts for 20 db of quieting; 
AM — 20 microvolts for I volt ouipul. 
Includes AFC, drift-compensated 
circuits, FM di-pole antenna, AM 
ferhte loop, etc. Only iW high. Idea; 
for use with amplifier below, 




MODEL 15)2 



-WATT 

* HIGH FIDELITY AMPLIFIER 

True hi-fi performance at moderate 
cost. Full 12 walls output; response, 
± 0.5 db, 20 to 20,000 cps. Features 5 
inputs; separate bass, treble controls; 
equalization for EUR, ffrr, R1AA. 
Quiet ; variable damping control, choice 
of volume control or loudness control. 
In compact cabinet, only 3Vi" high. 



BEAUTIFUL "SPACE SAVER 11 DESIGN 

RAU LAND mofching Hi-Fi 
unils are <Jecorotor-ilyled in 
hondiome charcoal block with 
marble i red gold finiih, control 
panels in io/t bruihcd b/ais. De- 
signed to nt onywhere — no cabi- 
net required. (Exfenwon lUaiii 
available /or behfnd-po ne I 
mount.) 



Hear these RAULAND units at your 
Hi-Fi dealer, or write For details 

RAU LAN D-BORG CORPORATION 

3515 W. Addison St., Dept. G, Chicago 18, III. 
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the pickup, must not allow its own reson- 
ant behavior to influence the system, and 
must not generate other lateral farces of 
its own (either "side -thrust", usually id 
towards the record, or lateral resistance 
due to binding friction at the pivot. 
When the pivot resistance is in the form 
of viscous damping^ however, ^hc two 
above mentioned forces can be balanced 
against each other). 

The electrical output of one type of 
pickup, the piezo electric, is usually fed 
directly to the amplifier. It is of the 
order of volt or more, and is a fairly 
accurate replica of the recorded sound. 
This is so because the characteristic 
f req uc n cy res p on s e of th e p i cku p i S 
more or less the inverse image of the 
frequency characteristics "built in" to 
the record. (This last subject will be 
taken up in detail later.) 

The reluctance and moving-coil pick- 
ups, however, produce a much smaller 
amount of electrical energy. The output 
voltage of these pickups (which arc 
classed together as magnetic types) runs 
well under one-tenth of a volt, and may 
be as low as a few hundredths of a volt. 
Furthermore the characteristic frc- 
frnency response of the magnetic pickup 
does not compensate for the Amy in 
which the frequency characteristics of 
the recorded sound has been doctored. 
Therefore the pickup output must be 
passed through a preamplifier before it 
enters the amplifier proper. 

Amplifiers 

The preamplifier may be mounted on 
a separate 1 chassis, on a chassis with the 
main amplifier control sections (volume 
and tone controls), or on the same 
chassis as the main amplifier. In any case 
its functions are to increase the output 
voltage of the pickup, and to compensate 
accurately for the frequency character- 
istics of the record so that the sound is 
not deficient in bast; and heavy in the 
treble. Since different record companies 
have made records with different char- 
acteristics the preamplifier often allows 
the operator to choose between several 
types of frequency compensation, en eh 
of which is appropriate for records of 
particular companies. The need for such 
control, which is willed variable record 
equalization, may disappear in the fu- 
ture with increasing standardization of 
recording' technique 

The control section of the amplifier 
allows the operator to regulate the vol- 
ume, and, in most rases, to either ac- 
centuate or attenuate ("boosts or "cut'') 
the bass and treble portions of the re- 
produced sound independently. The pri- 
mary function of tone control is to com- 
pensate for deficiencies in associated 
equipment or program material and to 
compensate for acoustical conditions of 
the room in which the music is heard. 

The main amplifier receives tnc elee- 



20-20 
PLUS! 

E-204-D 

Repeating 

Coil 



±1 db 5-85,000 cps 
Insertion loss 0.4 dt 
Small Size 



Attenuates longitudinal 
currents 80 db in 
balanced circuit 



Max. operating level +23 dbm 
Electro-static shield 
50 db magnetic shield 



Impedance— ohms 

Pfi: 500CT/600CT, 125CT/150CT 

Sec: 500CT/600CT, 125CT/150CT 




Write 
today 
for the 
Peerless 
Catalog 



Dimensions, In. Weight, Lfe 
Us x 2 x 1% Ik 




PEERLESS 

Electrical Products 

A DIVISION OF 




9356 Santa Monica Blvd., Beverly Hills, Calif. 
161 Sixth Avenue, New York !3» New York 

tflRCLE 523 
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REVOLUTIONARY 



RECORD 
CHANGER 




No. 1003 



trical signal as it is finally shaped, and 
releases another signal, ideally identical 
iti all respects except power. The power 
amplification may be tens of millions of 
times, from a fraction of a microwatt 
(one millionth of a wait) to dozens of 
watts. 

Although the demands on the amplifier 
are very great, and although it appears 
to be the most complicated of the system 
components, it is the least imperfect of 
these components. The percentages of 
harmonic and inter modulation! distor- 
tion, the irregularities of frequency re- 
sponse, and the extraneous noise intro- 
duced by an amplifier built according to 
the best current design practices, and 
without regard for cost, are such that 
they are not limiting factors in the fidel- 
ity of the reproduced sound. Amplifier 
designers are now seeking to extend the 
control of the amplifier to help regulate 
deficiencies in associated equipment (for 
example: disc recorders are used which 
work in conjunction with a "feedback 7 ' 
electronic circuit), and of course have 
ample room for advance in the field of 
reducing cost without sacrifice of quality. 

Loudspeaker 

The final component of the sound 
system is the loudspeaker system, which 
consists of the speaker mechanism itself 
and the speaker enclosure. The loud- 
speaker converts the alternating elec- 
trical output of the amplifier into me- 
chanical vibrations of a cone or dia- 
phragm. But the cone vibrating by it- 
self cannot, for reasons that will be dis- 
cussed f urther on, produce adequate bass 
energy. It must be mounted in an en- 
closure or baffle of some sort, which 
gives the vibrating surface the (i bite" of 
air that it needs to radiate low-frequency 
sound. 

The speaker and its enclosure, like the 
amplifier, should introduce as little dis- 
tortion and frequency irregularity into 
the signal as possible. Typical speaker 
deficiencies are irregular frequency re- 
sponse, poor transient response (hang- 
over), and harmonic and inter modula- 
tion distortion. 

Two other components are shown in 
Fig. 4-3. The tuner is a device which con- 
verts AM or FM radio signals to audio 
signals that can be handled by the audio 
amplifier ; the tape transport mechanism, 
with its associated preamplifier, provides 
a signal of the same nature as that 
coming from the tuner or phonograph 
pickup. 

The system of sound reproducing com- 
ponents is often referred to as a ''chain" 
of components. This term is very ap- 
propriate : the fidelity of the chain can- 
not be greater than that of its weakest 
link, The futility of concentrating on 
the perfection of one component, while 
disregarding any of the others, should 
be obvious. 




Exc/u 



S/ve/ 



Tone Arm scans records automatically for start- 
ing groove. Automatic tone arm locking device 
prevents styli damage when not in use. An 
Automatic Recorcf Changer or a fully Automatic 
Record Player, as desired. 



Intermixes all records from T to 12". 

Repeat Switch with automatic reset. 

Pause Selector permits intermissions between 
records, Moy be cancelled of any timel 

Record Reject and Stop Button: for rejecting 
a record, stopping changer mechanism or quick 
selection of any record from stack. 

Unique elevator action gently lowers record 
stack to "Ready" position. 

No wow and rumble. Changing cycle and 
pause timer ore independent of changer speed. 

Equolizer Switch permits use of magnetic 
input in preamp. 

Unusually compact design. 



AMAZING! 



One Button Control for 
1 4-$tep*Operation: 

1— Correct Stylus Is Selected 

2— Tone Arm Unlocks 

3— Motor Starts 

4— Arm lifts Up end Move* 
Toward Center 

5— Arm Sets Down on Plastic 
Glider 

6— Arm Sweeps Across Record 

7— Finds Record Edge of Any 
Size Record 

8— Glider Retracts (Like 
Landing Gear of Plane) 

9— Stylus Sets Down in Start* 
ing Groove of Record 

10— Arm Ltfts Up and Moves 
Towards Rest Position 
when Run-Off Groove Is 
Reached at End of Record 

11 — Next Record Is Gently 
lowered to Turntable 

12— The Remainder of Record 
Stack Is Placed in 
"Ready" Position 

13— When last Record in Stack 
Has Been Played, Arm 
Sets Down, Locks Firmly 

14— Motor Shuts Off 



Also Available: DUAL Automatic Record Player, No. 280. 

Write for Specifications and 
Name of Nearest Distributor 

UNITED AUDIO PRODUCTS 

Dtv. of United Optical Mfg. Cotp. 
202 East 19th Street, N. Y. 3, N. Y. 
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NEW PRODUCTS 



• Presto Tape Recorder. Intended especi- 
ally for the growing market for high-fidel- 
ity equipment in the home! the new Presto 
two-speed tape recorder embodies many 
design features of Presto professional 
models. Designated as Type SR-27„ the 
unit consists of a tape-transport mech- 
anism and a 10-watt amplifier, each sup- 
piled in a separate carrying 1 case. The 
SR-27 transport mechanism employs three 
motors, one of the hysteresis synchronous 
type for capstan drive, and two of the 
standard induction type for driving sup- 
ply and takeup spools. Three separate 
magnetic heads are used to record, 
erase, and play back tape on standard 
7-in. reels at 7.5 and 15 ips. Specifically 



I 




designed brakes are self-adjusting and 
self-aligning. The A-920B amplifier con- 
tains preamplifiers for microphone and 
playback » pow er supply, and two e ma 1 1 
sneakers for low-level listening or moni- 
toring. Microphone inputs of 50 or 250 
ohms and a bridging input are provided. 
Although intended primarily for home 
use. the SR-27 will produce recordings 
which conform to NARTB specifications. 
When operated at 15 ips the unit lias a 
frequency response up to 15,000 cps> sig- 
nal-to-noise ratio is better than 50 do. and 
flutter is approximately 0.1B per cent 
RMS. Further information Is available 
from Presto Recording Corporation, P. O. 
Box 500, Paramus, N. J. 2>-8 



• Audio Frequency Wave Analyzer. De- 
signed strictly for professional applica- 
tion, the Type FNA Wave Analyzer is one 
of the most elaborate instruments of its 
kind ever to be introduced to the Ameri- 
can market. Its function is to separate a 
complex waveform Into its spectrum com- 
ponents and to measure and/or record the 
amplitude of each frequency. Tbe unit is 
outstanding for its extreme selectivity 
and very steep transition of the attenua- 
tion characteristic between pass band 
and stop band> A broadband facility per- 
mits rapid checks to be made with reduced 
discrimination. Inherent distortion of the 




FNA is exceptionally low, permitting ac- 
curate: measurement of low-distortion 
communication systems or high-quality 
audio components. Frequency range is 30 
to 20,000 cps and sensitivity range is 1 
mi^rovnH (o 100 volts. Response is log- 
arithmic or linear, with a flve-inch-wlde 
easily read chart permitting accurate 
measurements of vibration rates at in- 
dividual frequencies. A highly-detailed 
catalog sheet on this instrument is avail- 
able from the Instrument Division. Fed- 
eral Telephone and Radio Company, Clif- 
ton, N. J. B-9 



• Heathkit Hi-Fi Tuner Kit, Impressive 
circuit improvements and attractive phys- 
ical design are featured In the new 
Heathkit Model ITM tuner kit. which 

matches in color, stvling. and size the 
Hea-hkit Model WA-P2 preamplifier. A 
salf-powerod unit, the FM-3 incorporates 
automatic gain control, a highly stabilised 
oscillator, and a tube line-up which af- 




fords excellent gain. I-P and ratio trans- 
formers are pre-aligned as is the front- 
end tuning unit, which is also pre-as- 
sembled. The kit is supplied with full 
wiring instructions, including picture dia- 
grams, which make construction easy for 
even the most uninitiated novice. Further 
information will be mailed on request to 
The Heath Companv, Benton Harbor. 
Mich. D-IO 

• Audax- Garrard Adapter. Users of both 
Vudax cartridges and Garrard record 
players will find interest in the new OluK- 
ift adapter which permits Instant connec- 
tion of any Aurtax cartridge to any Gar- 
rard changer or single-playing turntable, 
Designed primarily for the Garrard Model 
RC-S0 and RC-90 record changers, and for 




the Model "T" turntable, the Audax 
adapter is precision-made to maintain the 
correct stylus-to-groove alignment. No 
soldering or wire handling is required for 
installation. The Audak Company. 500 
Fifth Ave., New York 36, N. Y. D-U 

* Harmon-Kardon Ten-Watt Amplifier,. 

Employing printed circuits throughout, 
the new Harmon-Kardon Model PC-200 
amplifier, although low in price, contains 
many features normally found in ampli- 
fiers considerably more expensive. Known 
as the "Prelude," the amplifier incorpo- 
rates a dip-soldered copper-clad laminated 
phenolic board which is used for all wir- 
ing, yet is so arranged that mechanical 
disassembly can be accomplished when- 
ever necessary. The Prelude incorporates 




a versatile preamplifier with inputs for 
phono and tuner, also a tape input which 
provides correct equalization for tape re- 
corder heads. Full record equalization 
with separate roll-off and turnover con- 
trols, a ^-position loudness contour con- 
trol, bass and treble controls, and a 
rumble filter, are all standard features'. 
The amplifier Is handsomely styled in 
burnished copper and satin black* D-12 



• Pickering 1 Magnetic Cartridge. Among 
its design features the "Flux valve." the 
new wide-range pickup recently intro- 
duced by Pickering & Company, Inc.. 
Oceanside> N. Y.j includes a now type of 
stylus which has extremely high compli- 
ance, making it exceptionally well-suited 
for low tracking force in the range of two 
to five grams. The vibratory mass has 
been reduced to such a degree that pickup 
response is virtually flat at SO, 000 cps on 
ordinary vinyl. A turnover-type cartridge 
with easily replaceable styli, the FJux- 
valve Is so designed that it meets the 




demands of all presently envisioned de- 
velopments in the field of recording, in- 
cluding records which call for less than 
1-mil stylus radius. Electrical character- 
istics of the cartridge include frequency 
response flat to well beyond 20,000 cps, 
negligible intermodulation, and cutout of 
25 millivolts at a norma] recording level. 
Output impedance is medium, requiring- 
a termination of 47,000 ohms. The entire 
magnetic circuit, including the magnetic 
gap, is completely encapsulated in plastic. 
The unit is supplied with a mounting clip 
which adapts it to all standard arms, and 
also acts as the bearing for the turnover 
action. 



• Automatic Record Changer. There is 
hardly any feature to be desired which is 
not incorporated in the new Dual Three- 
Speed Changer. Manufactured in the Black 
Forest region of Germany and distributed 
in this country by United Audio Products 
Division of United Optical Mfg. Corp., 302 
B. 10th St., New York 3, N. Y., the Dual 
intermixes records ranging in size from 




7 to 12 Ins. A pause switch makes possible 
intermissions of one to four minutes be- 
tween records* Pause duration, as well as 
speed of the change cycle, is entirely in- 
dependent of turntable speed setting. 
Unique is the changer's automatic glide 
mechanism which works as follows; after 
the start button is pressed, the tone arm 
moves toward the center of the turntable* 
sets down on a feeler and moves gently to 
the edge of the record. Upon touching the 
edge of the record, the feeler retracts and 
exposes the stylus which sets down in the 
run-in groove. Wow and rumble of the 
Dual are reduced to a practical minimum. 
After the last record has been played, the 
tone arm returns to a locked position and 
ihe motor is shut off. Additional specifi- 
cations will be mailed on request. D-14 
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HHRUEV the House of Audio 



FISHER 

Series 80 

FM-AM TUNERS 

1.5 microvolt sensitivity for 20 db 
quieting. Separate tuning meters 
end separate FM and AM frorW cndi, 
camplclely shielded and shock 
mounted, 72*ohm, plui u*c/uwvc, 
botanced 30C-ohm Antenna input* for increased signol-to-noisc ratio. AM 
selectivity adjustable, AM sensitivity belter thon 1 microvelk r\lon-m<sosur- 
obte inherent hum. Under 0.04% distortion for \ veil outpuK A inputs, 
including separate tape-playback preamp-equafizer. 6 record ocuraijiotion 
choices. 2 colhode-fe[lower outputs. 16 tubei. 6ais, treble, volume, 
function, equalization, tuning, loudness balance, and AFC controls. Self 
powered. 

Model ao.T ^ _ _ _ __ s 199 50 

Madel 80~R y same as obovc, but 13 tubes, 4. - ft ,» 

for uio with external audio control 5 ] 69 



New 




m 

Model 4330 

THE 'H/-F/' 




Compfex mull i -flare horn system with four soparcite driver units. Ban born 
(30-150 cps) bos equivalent cooxiol length of 14 feel. Mouth area it 7 
feet square, ond is substantially increased with proper room placement. 
Lowor mid-frequencies ore handled by two 8" jpeokert (150-600 cps) 
located on each side of the cabinet, with o phase ihift network between 
ipoake/t for thrcQ^dimo/iiianol offacK Higber mid'f requencies (600-3000 
cps) on? handled by a multi-flare horn with on equivalent axial length of 
& feel. High frequencies (3000-1 S, 000 cps} are handled by a multi-flare 
horn with an equivalent length of 4 feet. Frequency response is substantially 
Dot from 30 to 18,000 cps. Power hondling capacity is AO wotts. Available 
in four finishes — mohogony, blonde, walnut, and ebony, lOOAEA 
with three cool* of lacquer, hand rubbed iJoT 

Other on'rii in s/ecJr. priced f/pm $49. SO to $7,500. 



PRINTED-CIRCUIT — MINIATURIZED 

'Preamp with Presence' 

— at described 1 by C. McPraud in May Audio Engineering. 3 cq*jaiixa~ 
lien choice i, presence contra;, vo/ame and loudness controls, and 
Baxcndall-typc bass and treble controls. 

Basic klh containing ihe 1.0 henry encapsulated choke, the printed circuit 
panel completely drilled, ond the 

4 metal chossis ports */ 

The complete kit of ports, including the basic k]t and all other ports 
and lubes ai spociH&d by author. 

With Complolc, limpiificd instruction* 



$3550 



K33 



RECORD CLEANING 
COMPOUND 



Highly concentrated formulation of six ingredients. Unconditionally guar- 
anteed Jo remove all dust, grit, and microscopic parlicJei warn from the 
stylus tip. Complete removal of these foreign substances from record grooves 
results in greatly increased record ond stylus life <► . ~c 

and virliral elimination of surface noise 1 




Christmas Bonus -$75. OFF 

ON THIS COMBINATION!* 

AMPEX 600 ^Z£L 

PORTABLE TAPE RECORDER 

A high quality lope recorder designed for 
professionals; broadcasters, recording 
studios, and other critical users. Housed in 
o Iruiy portable case, the entire unit weighs 
[ess than 28 Jbs. The quality of performance 
of the 600 is identical to tho console model 
350. 

Hos seporate erase, reco*d ond playback hoods . k < and separate record 
and playback amplifiers. A direct -/coding meter perm its canti nuOUs 
Chocking of recording level. Tape »poed is inthes/iac> with o fre* 

quency response from 40 lo 10,000 cycles 2db , and to 15,000 cycles 
± 4db, 

Other features include: 

•Signol-lo-noise ratio; more thon 55 db ■ Flutter/ and wow* less than 
.25% • Fast forward ond rewind: 90 socands for 1200 feet • Microphone 
input: high impedance ■ Line input: for high level source (.5 volt level) 
* Separate level and mixing controls Far microphone and line inputs * 
Monitoring: through phono jack or playback output ■ Playback output: 
1 .25 volts into 1 0,000 ohm load (matches input of most amplifier systems) 
Recording distortion is negligible. The Model 600 Is extremely easy to 
use. Only ane hand is needed to thread the tape. Can bo operated either 
vertically or horizontally, and is readily adaptable for installation In 
homo high fidelity systems. ctrjir rtft 

Complete with lubot, let £ microphone.- „ - ?J*tJ*UU 

AMPEX 620 

PORTABLE AMPLIFIER-SPEAKER SYSTEM 

Designed as a companion piece to Ihe Ampex 600 Portable Tapo Recordor. 
Weighs approx. 19 lbs. coio included, and measures 13 x 16 X S'\ Em- 
ploys a lO'wai* amplifier with push-pull output, ond loss than 1% total 
harmonic distortion. Frequency response rorigos fram 20 lo 20,000 cycles 
± .25db„ Loudspeaker is housed in on acoustically matched enclosure. 
An external speaker lack is also provided. Power supply is built-in, and 
front-panel controls included for volume level, equalization £1/10 Ki\ 
and power. Complete with tubes ^ * *t*T. jil 

* 0*%AAl£l Wheri ^chased with <T^S0 
Sy&CtQ* ,he A ™P°* ©00, price is „ > 74 i0 

MAR ANTZ Audio Equipment 




New 
40 WATT 

POWER 
AMPLIFIER 



Built-in metered operational adjustment. Output iromformor wijh low 
Teakagc reactance and high flux-handTing capability. Mew 1ypc-6CA7 output 
tubes are more efficient and distorlion-froe. Varioble damping from 
leparate 4, fl and 16 ahm outputs. Oil inpLPi-fj]ler capacitor, lang^lifc 
telephone-quality elcclrolytic condensers, * ■ a/iaa 

terminal- board conslruction. — ] O V 




AUDIO 
CONSOLETTE 



\0^f' Self-pawered. 7 inputs. Jnpul" 
^^^^T-*" felector, loudness compeniolion , volume^ 
bass, cutoff filter, treble, turnover, roMofl, and power on-off centrals. Low 
and high-impedance outputs. 3 switched AC power outlets. Response 
dl\ db, 20'40,0D0 cps. 1°/© maximum intermodulction distortion at 15 
volts output. A microvolts cquivotent maximum 
open-circuit noise at first phono grid - 
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Everything worthwhile in high-fidelity equipment is IN 
STOCK at Harvey's — our demonstration facilities are 
second to none I Orders shipped same day received. 

Prices are net, F O B. N Y C. - subject to change without notice. 



|j - M||W|> ESTABLISHED 1927 

HARVEY RADIO COMPANY, INC. 

103 W. 43rd Street, New York 36 • JU 2-1500 
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NOW 
HEAR 
THIS 

for 

improved high fidelity 
GOODMANS 

LOUDSPEAKERS 

in the New 

'Friction-Loaded' 
AXIOM Enclosures 




Axiom 22 Mfc II Axiom 150 Mk IJ 




Complete do-it-yourself construction 
details — available on request 



Mail this Coupon . » » Today 

r 1 

' ROCKBAR CORPORATION Dept. MM-i ' 
f 215 Eas* 37th St., New York 1 6, N. Y. 

J Please lend me: ! 

J □ Complete mformo*Jon obout GOODMANS i 

High Fidelity Loudspeakers. . 

d Complete detail* about the new 'friction- i 
loaded' AXIOM Enclosures* 

NAME. _ _ I 

I ADDRESS I 

j CJTY - _„ZONE ..STATE | 

1 i 



h For Xmas— One-Piece or Two? 

As Xmas comes sailing up, in the 
ocean of time, you'll find that con- 
siderably more than the usual mouth- 
by -month interest is displayed in phono- 
graph-radio equipment Suitable for Giving. 
TIi-(i components are sold on an Xmas basis 
far and wide, but I think it would be un- 
realistic not to observe that around this 
Xm^s end of the year people's fancies turn 
to packages — especially nice, ribbon-be- 
decked packages that can be opened with 
one vip and a swipe, under the X-mas tree, 
and be put to work two seconds later. Peo- 
ple buy a lot more one-piece sound repro- 
ducers around Xnias, I'd guess. 

(Now that is an nucha Uengeable state- 
ment because it's a lovely Dangling 
Comparative. More than when? More than 
ever, of course! That's the standard 
answer to such inconvenient questionings.) 

And therefore I 'm thinking at the mo- 
ment of two rapid developments that are 
changing the Cl hi-fi, ,J picture significantly 
this year. Since it's the season for buying, 
not talking, I'll merely point 'cm out to 
you, for watching, in case you haven't. 

One is strietly American in concept, the 
other as strictly European^ and they 
couldn't be more different in the funda- 
mentals. But both developments, within 
the "package" M*fi field, seem to be doing 
very well. 

First is the new and strong U.S. tend- 
on cy to sell dual-unit machines, the loud- 
speaker separately housed from the rest of 
the equipment. I couldn't be happier, my- 
self, and am heartily in favor of this con- 
structive compromise, for in this fashion 
the commercial, mass production type of 
machine is able to come closer, in funda- 
mental ways, to some of the basic virtues 
of separate-unit component equipment f 
notably in its hitherto weakest aspect, the 
speaker system. A separate loudspeaker 
e abi net a lm os t necessit a te s an i m p rove d 
acoustical set-up. For what use a separate 
cabinet if it is merely another hollow open- 
back shell, or (alternatively) a cramped 
and ingeniously compressed trick-bass en- 
closure system, about as big as a square 
basket ball? 

If you're going to remove the speaker 
to its own freedom, you might as well do 
a good job on it— or shall I say, vice versa, 
if you want respectable loud speaker per- 
formance, you must, as has been said a 
million times, remove the speaker into its 
own cabinet. 

Numerous big-outfit and smaller- outfit 
hi-fi systems are out now with this dual 
cabinet feature. It has much attractiveness 
for the decor- minded person, once the idea 
is accepted. Two cabinets, matching, are al- 
ways an asset in looks, giving a sense of in- 
tentional pattern to a room design that one 
cabinet never provides — unless you match 
it to something else already there. No less 



a biggie than RCA Victor, for one, has 
gone into this field; Columbia also has 
separate speakers. Custom outfits like, to 
cite one that has just turned up in my 
press-release mail, the Bonn True High 
fidelity Phonograph -Radio (G. Sch inner, 
N. Y.) are proliferating. Generally speak- 
ing, I suspect that the idea of two cabinets 
for your home maehiuc will be pretty well 
accepted before long by a good slice of 
the former one-cabinet trade. And I don't 
think there is on engineer or salesman or 
buyer who will not be happy, to a point, 
over this improvement in fundamentals — 
as far as it goes. 

BUT look, too, at the great European 
Invasion of one-piece sets, Norelco, Tele- 
funken, Grundig. They seem to be mainly 
Dutch -Germ an and they are of a type that 
has been more or less standard for years 
all over Europe. I wag looking at them in 
1953 on my last trip Over There (I dallied 
in the Paillard head office in Switzerland, 
one day, trying to get Moscow or some- 
thing just out of curiosity on several 
gorgeous, gleaming, super- table models of 
that firm, precisely like those now on dis- 
play in many stores in the U.S.) 

These are one-pieeers with a vengeance, 
all the way up to the enormous floor models 
that stores like Macy's in New York now 
sell en masse. They look utterly unlike any 
sets made hero. They arc expensively 
stylized, with vast numbers of radio bauds, 
on the whole rather forbiddingly profes- 
sional compared with our simplified radios. 
Some are just radios, some radio-phono- 
graphs, some have everything — -except TV. 
Foreign -language directions on their faces 
add au exotic touch of incomprehensibility. 
Rather terrifying machines, when you get 
down to it. Yet they seem to be selling 
very, very well. 

Why? I'll throw out two good reasons. 
First, like many European products they 
are carefully and solidly made, to last, for 
the u so o f — in E ur ope — a rein ti vely f e w 
well-to-do individuals who, prcs vim ably, will 
be ready to fuss with multidials, who are 
enterprising and/or intelligent. There is 
little big, mass-market thinking in Europe, 
as here, and industrial product designing 
is profoundly different from ours. We find 
this in European cars, too. I have one 
(Austin) and wouldn't trade it for a U. S. 
piece of high-powered, fall-apart show- 
stuff even if I could get anything for it. 
European radios have a sense of class and 
are built to more solid, conservative, last- 
ing- specifications, less brilliantly, but often 
with more built-in life. They have to be. 
They cost too much over there and they are 
bought to keep. Not so much a virtue as a 
necessity. 

Second these same machines are quite 
amazingly cheap for us, with our big dol- 
lars, our import power and our higher paid 
labor. Paradoxically, what we can't afford 
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to make wc can easily afford to buy. 

And so the European- type nidio, with or 
without phono, is making a remarkable 
invasion and brings with it to ns a certain 
nostalgia for yc olden <i&ys, too. 

Nostalgia? What I mean is that these 
one-piece European maehincs are essen- 
tially brought forward from the pre-war 
period. They represent, with modern im- 
provements inside, the type of machine 
we used to make before hi-fi came along, 

Remember our old- time radio-phono- 
graph? (see below.) That's what these are. 
Radios, basically, with phonograph at- 
tached. One-piece cabinets, glorified with 
colored lights and pushbuttons, containing 
the good old open-back spenlcrr systems 
that were 99 per cent standard hereabouts 
before the war. Midwest, Majestic, Zenith, 
— I remember 'em all, over here. 

This is merely European outward con- 
servatism, of the sort you '11 find in many 
products. We move fast and recklessly, they 
move slowly and with caution, changing 
reluctantly to new ways, new styles. We 
do brilliant designing, engineering, they do 
lustrous work in top quality conservatism. 
(My Austin, 1953, was upstyled the year 
before to a body design that is, shall I "say. 
late thirties and early forties.) 

And s Oj in si de these u ltr a - e on s e r va ti ve 
"pre-war-style "European radios you '11 nnd 
some pretty fine works and some very good 
sound, of its type. Never forget that for 
some 3'eara now, many of the small and 
largo European radios have had electro- 
static speakers with quality reproduction 
in the high end well ahead of our efforts. 
He member, too, that a few years back we 
over here were all excited about highs— but 
hadn't thought much about lows. 

The continental machines, as far as I 
can see, simply ignore the low lows, as wc 
used to. Lows, yes, but not really. They 
concentrate on middle -and -high superiority 
and even the machines without electro- 
static speakers have a peculiarly pleasing 
high register, to my ear. 

Thus the European one-pieeers, unlike 
our old-time boom-boxes, now seem to run 
to a rather special kind of trebleness, 
whieh, decidedly, sells sets to American 
ears. We aren't that educated to big bass 
yet. And never forget that poor bass, or no 
bass, never physically hurts, but poor treble 
grates and slushes at the ear. Could it be 
that these well-bred, well -trebled continen- 
tal imports are going to force an agonizing 
treh 1 e rea p p r a i sa I in our one -p i e ee tabic 
model area ? 

For old readers, I recall the fabulous 
small radio, unidentified, that I mentioned 
back in 1953, o ve rl ie a rd s om e wl i e re in 
Europe. Such naturalness of voice re- 
pro duction I had never encountered :md I 
wondered what sort of equipment this 
midget could be. Without the slighest 
doubt it was an electrostatic speaker that 
I was listening to, my first, in one of the 
same type radios that are now being sold 
in this country. It was my initial experi- 
ence with the modern breed, and I liked it. 



2. Gracious Living 

I f any b otly d an gles a n o M i e r gm e i o us 
plnm before me in regard to what is called 
fi gracious living' > — that hyper-hypothctv 
cal state of bliss dreamed up by some un- 
holy publicity agent of the devil himself — 
I shall pop. as the saying goes. In fact I 'm 
about to pop right now, as graciously as I 
can] This time it ? /5 the gracious life aboard 
an airliner: 

c< The ancient minstrel** dreams of waft- 
ing their listener* along with melody is fi 



modern reality, dramatized by the uu- 
nomicement this month that United Air 
Lines is ins I a ll ing Trave I Muzak in Us 
fleet of forty two spanking new Douglas 
0-47 Mainlincrs," 

Cgh. That's my reaction. No trace of re- 
flection on Presto, whose tape equipment 
was chosen for this rather difficult job and 
in whose magazine. Presto Itecorder, T read 
this item* dust a general reflection on our 
utterly zany ideas o£ graciousness in living 
and our too-foggy notions of personal 
freedom. Suppose I just don't earc to live 
graciously- — I just want to get somewhere ? 
I can imagine uothing more utterly un- 
gracious, myself, personally, than having 
to sit hour after hour chained by two cars 
to a steady stream of music I don't want 
to hear one little bit and generally dislike 
rather intensely — with no more gracious 
way of avoiding the noise than to bury my 
head in a. pillow, or take a gracious jaunt 
to the gentlemen's lounge. (But they'd 
probably have an outlet for gracious music 
there too. Maybe the baggage compartment 
would be better, tho' unheated and un- 
p rcs.su ri zed.) 

No, no, I J m not flaying that my musical 
ta s te — o r a i iy b o d y } s — sho u Id d e term i n e 
what is and what isn y t gracious musie. Far 
from it. I don't doubt that a lot of people 
want e x a c tly wh a t Mu aak gives them ■ 
otherwise the company wouldn J t be in 
business. They've got this sort of thing 
well figured out as a matter of course and 
they are enthusiastic in telling you about 
it. But I'm not Mr. Statistical Average, 
nor are yon. We all of us still have a few 1 
traits of individuality left; wc aren't yet 
Majority Robots. 

"United uses Travel Muzak to set the 
mood for travelers as they come aboard 
(Ugh, I say), during dinner and cocktail 
hours (more of the same) and before land- 
ing. (At that point I'm usually deaf and 
it won't matter one way or another,) 
Mnztilo has designed two distinct types of 
programs for United 1 s flights. For long 
distance, . . . popular numbers, semi-clas- 
sics, and a healthy sprinkling of tunes from 
the latest Broadway musicals. . . . However, 
for Uttited's DC-7 flights between Hawaii 
and California. Muzak has built programs 
whieh include typical Hawaiian selections 
played by outstanding Hawaiian groups. 
Soothing hulas, serenades, and dances arc 
carricd y to put travelers in the languorous 
mood of the exotic Islands. 31 

Now d— it, I don't want to be soothed 
by any hula ! And yet maybe, one of these 
days I'll just have to go to Hawaii, and 
somebody -s going to grab me by both cars, 
graciously, and soothe me willy-nilly hour 
after hour. Languorous? I'll be ready to 
shoot at sight when 1 get there. Suppose 
I want some gracious sleep, lulled only 
by the hue, steady hone -shaking rhythm 
of four large power plants? Not allowed. 
Got to listen to that hula and might :is well 
do it with good graee. 

I'm reasonably serious about this. I 
honestly mean that I do not, myself, like 
this sort of musie and I object vigorously 
to any move that, like One of those trick 
riders to a bill in Congress, attaches an 
unwanted compulsory "benefit" that can't 
be dodged. 

r can turn off my radio or TV. I don't 
yet have to buy records I don't like. I can 
pick and choose my restaurants for their 
audible qualities, musical or otherwise. But 
when I must travel, for purely non-musicMl 
Teasons, I see no reason why I should have 
to put up with any sort of musical living 
chat is ungracious as far as my own ideas 
m'c concerned. Nor should you. 



HI-FI ENTHUSIASTS and AUDIO ENGINEERS 
ACCLAIM THE SENSATIONAL FEATURES OF 
THIS NEW, REVOLUTIONARY TONE ARM 




THE ARM THAT SETS A 
NEW STANDARD IN REPRODUCTION 



Pat. Pend 



NO OTHER ARM GIVES YOU THESE FEATURES: 

SCRATCH LESS STARTING. ..FAULTLESS STOPPING! A slight 
tilt of the housing lowers your stylus to start the record. 
Gentle contact is assured each time, regardless on which 
spot you start. You don't touch the cartridge! Whenever 
you stop... just tilt the housing. No scratching is possible. 



ORTHO-SONIC DOES NOT MINIMIZE . . , 
IT ELIMINATES TRACKING ERROR. Pre- 
cision, multiple bafbbearmg cartridge- 
transport guides your stylus from edge 
to center in a straight line, This action 
duplicates the very path of the original 
cutting stylus, in a virtually frictronless 
manner. DISTORTION DUE TO TRACKING 
ERROR IS ELIMINATED. 

Conventional tone arms guide the stylus 
on arc of a circle. Tlie angle between 
the recorded groove and the axis of the 
play-back stylus thus creates "tracking 
error." 
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How Conventional 
Tone Arms Create 
Tracking Error (See 
Shaded Area), 



SAVES SPACE... SAVES WEAR! The Ortho sonic V/4 plays 
records up to 16" yet hardly takes up more space than 
the turn table itself. Its installation is simple ... just two 
screws do the trick. It fits any turn table. 

As all friction is practically eliminated, it tracks any ec- 
centric or warped record; and the life of records and 
stylus is extended far beyond present standards. 

FITS ALL STANDARD CARTRIDGES! Practically all cartridges 
(Pickering, G, L, L S. L, Sonotone, Weathers, etc.), will 
fit the convenient <J slide-in" cartridge carrier. Simple 
thumb screw adjustment for stylus pressure . . . down to 
1 grant. 

AUDIO LEAGUE REPORT Finds 
Ortho -sonic V/4 "First Rate" 

'less than 2% L M, distortion at a/I tracking forces fiflto 
1 gram up . . . Installation and leveling of the V/4 are^ 
unusually easy to accomplish . . .Genera! listening quality \ 
of the arm is first rate . . . Cueing is remarkably precise 
. . . Needle talk was negligible. No accoustic resonances 
could be heard ... it delivers its optimum performance 
at tracking forces as low as 3 grams ■ . 

Get Ortho-sonic V/4 From Your Local Hbfl 
Dealer. If he cannot supply you, write us for 
descriptive literature and nearest dealer. 
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PRODUCT OF I 

BARD RECORD COMPANY, Incj 

66 MECHANIC STREET, NEW ROCHELLE, N. Y, 



Now. ..easier 
more versatile 
operation for... 

THORgN? CD-43 

THE ONLY HI-FI CHANGER 




SIMPLIFIED 
SPEED CONTROL 

Dial-selection of 
any of three speeds 
plus a fine-tuning 
knob to permit exact 
pitch adjustments 
above and below all 
standard speeds. 




CONTROL FOR 
MANUAL OPERATION 

Allows you to dis- 
engage the automatic 
trip mechanism 
to enjoy flexible 
operation. 



Plus cm improved direct-drive motor 
with separate gear for each speed 
. . . for absolute speed constancy 
and silence. 



$93.75 net 




See Vour Dealer or. , . /or more about new 
improved Thorens Record Changers, 
Play&n and lumlabl&s wrltet 
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SWISS Hi'FJCair.pcnenii 
hUDf Spfirtf-Pbwertd&hm;'. 
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I would not recommend a program of 
Tiartok, Beethoven and Schoenberg to 
Muzak either, though it might well make 
my own trip a lot move interesting find 
more gracious. Other people would feel im- 
posed upon, and quite rightly. Maybe I T m 
an egghead — ostrich egg — for having my 
own ideas as to what I 'd like to hear or not 
to hear, but I believe it jm my honest right, 
and yours too. Sure, I '11 take a free cock- 
tail on the house if my plane stewardess 
oft'ers it to me — but only because it is a 
pleasure to know I don't have to take it if 
I don't want to. That's really gracious liv- 
ing! They can give all they want of that 
kind. 

But please, Miss Stewardess, don't grab 
my head with a hall' Nelson and spill that 
cocktail down my throat by sheer force. 
That would be most ungracious of you, 
now, wouldn 't it. 



I might add that, graciousness aside, the 
Presto account of the equipment used for 
this service in the United planes is techni- 
cally quite interesting. See the Presto Rc- 
tf, rdc)\ August ] 955 (Presto Recording 
Corp., Paramus, N, Y.) 

3. She has a Hi-fi 

Lady first cousin of mine came up "the 
other day, after no-see for a couple of 
years. She had a vague notion of what my 
business is — hers is being a housewife and 
her husband sells shirts. They always buy 
all the newest mangle is, automatic washers, 
get a new Pawutiac every year and TV for 
the kids, don't know one note from another 
musically. 

Anyway, first thing she said to me was 
■ — and she was going to show mc that they 
were really right up to the moment, even 
in my own field— 1 1 WE y VE got a hi-fi!" 

So she has a hi-fi. It seems, I now realize, 
that the Amurrican langwiteh changes 
faster than I had thought. Not a hi-£i any- 
thing ■ just a plain hi-fi. A nice term, 
following U7i ancient tradition, like a bus 
(for omnibus) — it used to be spelled 'bus 
— of an auto, for automobile. Or the super, 
formerly known as the superintendent. 

I can see how it happens, and happened 
this time. "''Hi-fi" is catchy as an adjec- 
tive. Everybody remembers it now, though 
I remember in the days of my earliest hi- 
fi youth (several years back) when people 
would say ^Is that one of those high- 
frequency things?' 1 Now, KM is adjec- 
tivally secure in the language and the 
credit or blame can be easily fixed upon 
the copy writers who have so successfully 
applied the adjective to, shall we say, 
Everything and Anything, including lip- 
sticks. 

But, by golly, I don't think any copy 
writer thought of making (i hi-fi" over into 
a 7ioun } unattached! That was done by the 
People, the folk; that was pure folklore 
iit operation. Publicity could not ever rise 
to such a supremely simple stroke of 
linguistic slangitude, and publicity can 
now do no more than take up the idea for 
all it J s worth, with humble gratitude for 
the superior intuition of the IT oik when 
it comes to slanguage. 

Hold it! They have, already. Here's a 
headline in Popular Science for November, 
19oi3 (out in early Oetober according to 
sU/idard magazine calendaring) which 
says : 

HIGH-BRACKET HI-FIS DO 
EVERYTHING BUT DANCE. . . . Here 
ara a few of the newest hi-fis, fully as- 
sembled in fancy cabinets . , . etc. 

So there we go. First we had the Talk- 



ing Machine, then the Phonograph (trade 
name, become unofficial public property), 
and then the Vietrola (trade name, be- 
come unoflicial public property) and, still 
later, there was the Badio (remember the 
days of ' 1 rah-dio"?). After this, there was 
a merger and the result was the Radio- 
Phonograph; but folks didn't like that one 
much — too many syllables — and so it ) ■ 
came the Combination. You got a new 
Combination for Xmas. And when things 
got even more complicated after the war 
(PM-AM, or is it AM-FM?) there was 
an inspired attempt to begin ail over again 
with a new tack, the Home Music System, 
or Music Center. My own pereTinial book 
has that very proper term in its title : 
"Home Music Systems" (Harper* 1955). 

But I think when I get to my next 
edition I'll go along with the popular cur- 
vent and follow the linguistic pressure- 
tendency: I'll name it ''flow to Pick a Hi- 
Pi. 11 Not bad. 

4, You Never Felt it Like This 

While I'm at it and speaking of well- 
intentioned publicity, I'll mention an odd 
quirk in a recent liCA Victor ad for the 
huge ^Mark I" super phonograph 
($1G00) which includes everything from 
AM-FM to tape recorder under one roof. 
(Nope, they don't yet call it a hi-fi.) This 
ad will give cngineering-mindoi read* 
a distinct jolt: picture of a lady leaning 
hoavily with one arm on the top of "Mdift 
J 7 7J looking sweetly into space. fi . . * 
You >ve never felt musie like this . . . ' ' 
says the caption, italics being RCA Vic- 
tor's, not mine- 

I really did a quiek double-take on that 
one. There she was, in plain sight r feelinti 
all sorts of pin- prickling sensations right 
through that sensitive right arm of hers, 
and she was obviously real gone about it! 
Put chills down my spine, until I began to 
think (couple of seconds later) . , . what 
sort of cabinetry is this, which transmits 
musical vibrations so blisafullv? + t Never 
felt . . . ??" 

As for me, I always thought that a good 
cabinet is non- resonant and does not vi- 
brate heavily with the music going on in- 
side it. ("Remember the glass of water 
poised on top of the first li-J demonstra- 
tion speakers, to prove that the cabinet 
didn't vibrate?). Dear me, thinks I, )ms 
somebody at RCA scrambled the funda- 
mentals? Surely they can't mean Mark I 
vibrates that hard? 

At which point I took a second look at 
that gone expression, and decided, as will 
you, that the lady's pleasure was purely 
internal The arm wasn't feeling a thing, 
just a photographic aecident. She never 
felt music like that before — through her 
ears. Never the I e s s, next ti m c I? C A t ak es 
her picture I suggest she put both arms 
behind her back, not just one of them. 

P. S. As a matter of fact, the Mark I 
commendably separates the speaker cabinet 
and the rest of its system into two units, 
as per my discussion above, for this very 
reason — vibration. The lady's arm, it hap- 
pens, is on the equipment cabinet, not the 
speaker, so she couldn't pick up very much 
fit best. As said above, I heartily approve 
of the tendency to put the speaker off by 
itself in the newer models of what were 
rofipmt.lv f * one-piece" machines, now gone 
two- piece. 



And so, following- current liguistie ia- 
ilation a bit further, may I urge upon you 
all a superbly ultra-merry Xmas and an 
utterly divinely happincd New! Year, 
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AT HOME WITH AUDIO 

(from page 22) 

view o£ this mounting technique is shown 
in the close-up of the tuner {Fig, 8). 
The amplifier is mounted in tlie same 
way, hut the close quarters prevented its 
hein^ photographed at the time the other 
pictures were taken. Note the seven holes 
drilled near the top of the door, for ade- 
quate ventilation. A quarter-ineh space 
at the bottom rail, where it rests on the 
cabinet-base, creates the desirable chim- 
ney effect to keep the components cool. 
The tooling of the mounting brackets is 
illustrated in Fig. 0. 

The mounting panels are fitted behind 
oblong openings in the doors, each 4 
inches high by 12 inches wide— a size 
sufficiently near standard to accommo- 
date most units in or near our price level 
and capacity requirements. Control 
knobs, shown in the edgewise view of the 
tuner (Fig. 10) are set flush within these 
openings, to keep them from getting in 
the children's hair (literally, for they are 
about that tall now)— a use-factor it 
might be called — which just happens to 
cheek in with the setback insertion of the 
disposable control panels described above 
—or the function -factor, if you will. As 
Fig. 10 shows, the record changer is 
secured to its door with two brackets 
bolted to each side of the factory sup- 
plied base, which is left open at the bot- 
tom, Only the record player door has to 
be swung open to use. This unit is held 
firmly in open position for loading by 
means of a brass-plated, elbow-jointed 
friction drop-Kd hinge, secured to the 
door and to the underside of the top 
rail, locking rigidly when in full out 
position. 

Far be it from us to urge a doityonr- 
self stint on any of our readers. Fact is, 
as reported (Look, November 29 issue) 
someone (actor Tom Ewell) claims to 
have formed a Don't Do It Yourself 
Club, saying (and we quote) : "There's 
a certain joy in letting others do for you 
what you could do for yourself because 
they inevitably can do it better." Is this 
hi-fi powerhouse frame maybe too simple 
for you to bother with? Then take a tip, 
man, and have it done, even as above star 
The-Seven-Year r Iteh Ewell counsels. 
There may be a minimum board feet of 
lumber needed, but a lot of precision in 
layout and execution must go into the 
job. Reckon the cost: about three full 
days' labor, about 15 dollars for lumber 
and fixings if white pine; twice that if 
(as here) in walnut and walnut veneer. 
Includes hardware. Ourself, at the mo- 
ment a Ewelhdisclple (but not quite a 
convert) we ''bad it done" — as before, by 
Modern Furniture Craftsmen, New 
York. And evidently a fine job it is. 




For 

Christmas 



Give the sensational new ESL electrocynamic cartridge, 
acclaimed by The Audio League* as " by far the finest phonograph 
reproducing instrument/* 

Your own ears and records deserve this superlative cartridge, too. 
For maximum improvement in your music system at minimum cost, 
join the professionals— switch to ESL. Da ails upon request. 



FOR LISTENING AT ITS BEST 



Electro-Sonic Laboratories, Inc. 

35-54 Thirty-sixth Street ■ Long Island Chy 6 t N> Y. 



Soloist Scries from $14.95 - Concert Scries $35.95 • Professional Scries arm and cartridge $106*50 

CJRCLE 59A 




FDR 






^ SOUND REPRODUCTION 



A top-grade High Fidelity Amplifier and 
Remote Control Unit from the world-famous 
Pye Research Laboratories in Cambridge, 
England. Smooth, highly flexible controls and 
facilities for record player, tape recorder, 
microphone and radio tunerinputs. Frequency 
response substantially flat from 2 to 160,000 
c.p.s. Infinite damping factor. Intermodulation 
distortion under 1% at output of 25 watts. 

PYE LTD., CAMBRIDGE, ENGLAND 



Provost 

POWER AMPLIFIER 
HF 25 



Proctor 

REM PTE CONTROL UNIT 
HF ISA 



i U.S.A. I BRITISH RADIO ELECTRONICS 
DISTRIBUTORS 1 1883 JEFFERSON PLACE, N.W. WASHINGTON 6 D.C. 

f CANADA ► PYE CANADA LTD. AJAX, ONTARIO 



CIRCLE 59B 



AUDIO 



DECEMBER, 7955 



59 




This it our 

CROUP SUBSCRIPTION PLAN 

Now you, your friends and co-workers 
can save $1.00 on each subscription 
to AUDIO. If you send 6 or more sub- 
scriptions for the U.S., Possessions and 
Canada, they will cost each subscriber 
$3.00 each, less than the regular 
one year subscription price. Present 
subscriptions may be renewed or ex- 
tended as part of a group. Remittance 
to accompany orders. 

AUDIO is still the only publication 
devoted entirely to 

• Audio 

• Broadcasting equipment 

• Acoustics 

• Home music systems 

• Recording 

• PA systems 

• Record Revues 



( Please print) 
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RADIO MAGAZINES, INC. 

P. 0. Box 629, Mineola, N. Y. 



HIGH FIDELITY 

(from 

through the corridors As a matter of 
fact, we wore tremendously impressed 
throughout Mexico by the politeness of 
the people. The words that we heard 
more often than any others were "por 
favor" (if you please) and "muehas 
gracing (many thanks). 

As for the dress of the visitors, there 
were no ''native costumes" and. in gen- 
eral, it appeared that almost everyone 
who came was dressed in his or her Sun- 
day best. They came to the Audio Fair, 
I would say, very mneh in the spirit of 
people who would go to a good art ex- 
hibition. In fact, this was regarded as 
a cultural event and that people came 
almost as they would eomc to a museum 
to see a collection of sculpture. It was 
as if one of the museums had borrowed 
from many other museums a group of 
pieces which they were putting on dis- 
play, or as if the Museum of Modern 
Art had taken two floors for an exhibit 
in Hotel Pierre ! Nevertheless, however, 
we were Lold that a great many high- 
fidelity units had actually been sold at 
the Fair. Jake ourselves, the manufac- 
turers do not actually write business at 
the Show. However, each manufacturer 
invariably had in his rooms a represen- 
tative of one or more of his dea lei's and 
these people were permitted to take ac- 
tual orders for the equipment. This is 
perhaps easier to accomplish in Mexico 
than, it would be, for example, in New 
York, by reason of the fact that there 
are far fewer distributors in Mexico. 
Each distrih u t or w o rks i n a ear e f ul 1 y 
circumscribed area and the normal chain 
of distribution, that is manufacturer to 
to distributor to dealer to consumer, is 
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FAIR IN MEXICO 

page 23) 

carefully preserved. As a result, many 
of the distributors present were "exclu- 
sive" distributors within their own 
areas. Consequently, there were no con- 
flicts of interest. 

As for the displays themselves, they 
were much more subdued and in keeping 
with the cultural nature of the event 
and, I think, more costly than those we 
use in the United States. I would say 
that the display stands and display 
racks were specially artistic in their con- 
ception, many of them carefully hand- 
crafted of very tine woods, hand -pol- 
ished and altogether beautiful in their 
appearance. Significantly, they stayed 
that way throughout the Show. 

Although we could understand very 
little, if anything at all, of the Spanish 
conversations between visitors and ex- 
hibitors, it was quite clear that the ques- 
tions asked were being seriously put 
and seriously and satisfactorily an- 
swered. The young men in attendance 
were very pleasant, and almost all of 
the in spoke English as well as Spanish. 
They not only appeared to be extremely 
well-informed regarding their products, 
but they certainly were genuinely anx- 
ious to be helpful to visitors. Incident- 
ally, we were pleasantly surprised at the 
amount of English which was spoken at 
the Fair, as well as throughout Mexico 
City in general. In retrospect, we cannot 
think of a single room we visited where 
we failed to have quite satisfactory con- 
versations in English, with the exhibi- 
tors or with the exhibitors' personnel. 

The records played were roughly 50 
per cent typical classical records of ex- 
actly the same nature as arc used at 
Audio Fairs in the United States. The 
other half consisted of records which 
were purely local and indigenous, hav- 
ing been created in Mexico and, to the 
best of our knowledge, offered for sale 
only in Mexico. These latter records were 
conspicuous by their softness. The music 
that the visitors seemed to like best, and 
played most, are the "soft" recordings, 
largely vocals and accompanied as you 
might expect, by violins and guitars. 

Other than the completed sets on dis- 
play, there were no components which 
were truly Mexican in origin, although 
some were assembled in Mexico. Most of 
the names of the components were en- 
tirely familiar, being either American or 
British in origin. 

Unlike our country, high -fidelity com- 
ponents are generally sold in Mexico 
side by side with fully packaged sets, 
which carry brand names we would gen- 
erally recognize, and offered in beauti- 
ful cabinet styling. These products and 
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high-fidelity components go into the 
finest Mexican homes. By temperament, 
the cultured families are so interested ill 
music that when it comes to things musi- 
cal, they want the very best. In light of 
this, it is understandable it is an almost 
universal practice to install the high- 
fidelity components in cabinets of dis- 
tinctive design and workmanship . . . 
seldom in bookshelves or other informal 
arrangements, where the cabinetry may 
be subordinated to the equipment, as is 
so often the case in our country. We 
noticed a great respect for craftsman- 
ship in the attitude of the visitors, who 
studied and examined the various mech- 
anisms with perhaps less than the av- 
erage American understanding of the 
electronic characteristics, but with great 
regard for precision and finish in metal 
parts and careful wiring in circuits. In 
fact, the Mexico City Audio Fair was 
the first time we had ever seen visitors 
ask exhibitors of completed sets to actu- 
ally take out the component parts for 
inspection ! 

Even though this was the first High 
Fidelity Fair, the entire undertaking 
was handled with the greatest efficiency 
and with surprising smoothness. It was 
most interesting to see how seriously the 



Mexican Government took this entire 
project. On the evening prior to the 
official opening of the Fair, there was a 
nation-wide radio broadcast from the 
hotel, and among the speakers was the 
Minister for Education and a number of 
other high Government officials. In other 
words, the Mfixifl iln G o ve nil no n t ac- 
cepted this as a bona fide trade exhibi- 
tion, co which they gave their full and 
whole-hearted support. 

Wo really had no idra what to expect 
of this Fair when first we started out 
for Mexico, but we can certainly say 
that it was, in every res pert, a most im- 
pressive event We would like to ac- 
knowledge with thanks the many kind- 
nesses shown us, as a visitor from the 
United States, by Srs* Gibbon, Alonso. 
and Morales, as well as by Sr. Manuel 
Angel Fernandez, president of the spon- 
soring Asoeiacion Mexican a de Impul- 
sores dc Alta Fidel idad T and the mem- 
bers of the organizing 1 committee— in 
particular, Sres. Jorge Martinez, Jr., 
Victor Misrachi Francisco Araiz C, 
and Adolpho Rodriguez, Jr. Senor 
Araiz is to be commended especially for 
the fine program booklet that was given 
to all who came to see and hear. 



SCHOBER ELECTRONIC ORGAN 



(from page 32) 



oscillator, Assuming- for a moment that 
neither Rj nor C 6 is connected to the 
plate of V ih , we can easily explain the 
action. 

The transformer Tj is a special pulse 
transformer with low inductance j it is 
io connected that a positive pulse at the 
plate will put a negative pulse on the 
grid and vice versa, When the circuit is 
first turned om, a small random positive 
signal may appear on the grid. Because 
of the high tube amplification this will 
result in a much larger negative signal 
on the plate. This, fed back to grid by 
the transformer, increases the grid's 
positivencss and this action builds up so 
fast that the result is a very sharp and 
high-amplitude positive grid pulse. This 
makes the grid draw a large, sharp pulse 
of current. The current passes through 
the resistance of M s and B Sa in series, 
creating a large voltage drop across the 
resistance, with the negative end of the 
voltage at grid. The negative voltage 
charges up the two eapacitors C /f and C 5 
in series, and the negative grid voltage 
resulting cuts off the tube. This fast 
negative capacitor charge corresponds 
in time to the "flyback" or vertical posi- 



tion of our sawtooth wave. Because of 
the high tube amplification the negative 
charging pulse is very large and narrow 
so that practically no time is required 
to charge the capacitors. This affords a 
very steep flyback. 

The tube is now cut off. The capacitors 
can discharge only through the resistors, 
and this takes a definite time; it is rela- 
tively slow and corresponds to the diago- 
nal part of the sawtooth wave. 

As soon as the capacitors have dis- 
charged sufficiently to take the grid 
voltage above the cutoff point, the whole 
action begins again and another saw- 
to o th w a ve is cr ea t e d . The s a w t oo th 
waves exist across the two capacitors in 
series. Output is taken from between 
them. Since the lower one C s is 10 times 
the value of it has only one -tenth the 
reactance, so that the output impedance 
is relatively low and at the same time the 
output lead is well isolated from the 
tube grid. Isolation is so good that the 
output lead may be almost shorted to 
ground without auy material effect on 
operation of the generator. 

So far, we have described the gener- 
ator sTage as free-running — constantly 
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*Curve plotted from stock amplifier 
using TRIAD HSM-189 output trans- 
former, as listed in General Catalog. 

Write for Catalog TR-55F 




4055 Redwood Ave., Venice, California 
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ARE YOU GOING 

TO BUILD A SPEAKER SYSTEM? 




OR, ARE YOU 
GOING TO BUY IT COMPLETE? 

Either way, YOU CAN'T GO wrong 
WHEN YOU END UP WITH UNIVERSITY 

IVi all a matter of taste. Some people 
like to assemble things themselves, or 
(because of budget requirements) build 
toword the best. Others prefer to have 
the best — all at once. Either way, 
UNIVERSITY makes it easy. 

IF YOU'RE GOING TO BUILD 

P-S'E — the Progressive 
Speaker Expansion Plan 
by University, makes it 
possible to build a &reat 
variety of magnificent 
sounding systems in in- 
expensive stages regard- 
less of budget or space 
limitations. 

University speaker com- 
ponents, enclosures and 
networks are so uniquely designed that it's 
possible to start an excellent basic system, 
at low cost, and add to it later— while enjoy- 
ing immediate listening satisfactory Thus 
you are assured that your system can never 
become obsolete. Instructive folders cat led 
technigrams, arc available tkee to help 
you plan your system. 

IF YOU'RE GOING TO BUY 
A COMPLETE SYSTEM 

The classic, at right, is 
one of many outstand- 
ing systems that you can 
purchase. University of- 
fers a complete range 
from the space saving tiny-mite to the 
ultimate in speaker systems— the classic 
and the D£an. Free literature on request. 

( P-S'S-S-T) Learn more with our free literature/ ) 





LOUDSPEAKERS, INC.' Desk D-4 

80 South Kensico Avenue, White Plains. N>V, 
Please send me further details. 
1 want to build a system. 
I want to buy a system complete, 
I want information on both. 



Fig. 5. "Inside" 
of completed lone 
generator chassis. 
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os cilia ting at a frequency determined by 
the values of resistance and capacitance 
(because they determine bow soon the 
capacitors will discbargc). What we 
actually want is to synchronize the fre- 
quency of tliis first blocking oscillator to 
that of the master oscillator so that both 
will run at the same frequency, with the 
master oscillator controlling. This is done 
simply by feeding d.c, to the master 
oscillator plate through the plate wind- 
ing of T ly and setting the R and C of 
V lb for a free-running frequency some- 
what below the final frequency desired. 
When a negative oscillator pulse passes 
through the winding it adds to the nega- 
tive pulse beginning to build up because 
of the bio eking- oscillator action and fires 
the blocking oscillator. Sinee the block- 
ing oscillator fires once per roaster oscil- 
lator cycle, the frequency outputs of the 
two are identical. 

The next blocking oscillator V ia 
operates in the same way as the first 
with two exceptions. First, its R and G 
are chosen for a free-running frequency 
slightly less than half of the first stage. 
Second, synchronizing pulses arc fed to 
its plate capacitively from V ]t> through 
C 6 This stage, therefore, produces a 
frequency exactly half that of K/& 3 or 
one octave below it. The other blocking 
oscillators divide in the same way. 

Selected components arc impractical 
for kit construction since in order to 
make the selection the generator would 
have to be assembled before shipping. 
All the components, therefore, are stand- 
ard values — 10 per cent tolerance resis- 
tors and capacitors and normal produc- 
tion tolerances on tubes and trans- 
formers. The necessary adjustment for 
the first blocking stage is provided by 
R 3 , which adjusts the free-running fre- 
quency until the stage locks in with the 
master oscillator. For the remaining 
stages the variable factor is the ampli- 
tude of the sync, for which the trimmers 
G 6? c ^ Cm Cjsj G l$ , and G cs are used. 
If the free -running frequency of a stage 
is far below that desired* more sync is 
obtained by tightening the trimmer; if 



it is almost correct, only small sync is 
required and the capacitor may be nearly 
open. This system has the additional ad- 
vantage that future corrections may be 
made for resistors and capacitors which 
change value with age, as well as for 
changing tube characteristics, without 
major surgery. Such adjustments are 
rarely needed normally, but the fact that 
they can be made solves a possible prob- 
lem. The design also cheapens the Mt 
since perfectly standard parts can be 
stocked and shipped with no labor neces- 
sary for special selection. 

The 18,000-ohni resistors R 10 through 
U }£ merely place a constant load across 
the output so that the changes between 
no load and that imposed when a tone is 
keyed will make minimum difference in 
the circuit and lower-frequency tones 
will not be affected. They also serve to 
keep the capacitors discharged so that 
they will not cause clicks or pops when 
the tones are keyed. 

Figure 5 shows the inside of a com- 
pleted generator chassis. There is a metal 
chassis to hold the tubes and trans- 
formers and a large etched- circuit panel 
mounted on it at right angles to hold 
almost all the other components. There 
is a hinge on the bottom of each so that 
it can be lowered for inspection or ad- 
justment without being disconnected. A 
screw and thumbnut at the top holds 
each iu place in normal operation. 

The organ is tuned with the variable 
iron core of each of the twelve master 
oscillator coils, and the generators need 
not be swung out on their hinges for the 
purpose. To facilitate initial adjustment 
the coils are furnished pretuned. Final 
tuning can be done by anyone, either 
with a simple system given in the in- 
struction sheets for final assembly or 
with the aid of the company's demon- 
stration record which most constructors 
will havo and which contains twelve re- 
corded tones on one side especially for 
this purpose. 

In next month's article we shall de- 
scribe other sections of the Schober 
Organ Kits. 
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HIGHWAY HI-FI 

(from page 17) 

wag of the stylus in the groove. The ami 
assembly is also counterbalanced around 
its vertical viscously damped axis. This 
prevents the development of torsional 
forces around the vertical axis of the 
pickup arm Adiich would produce acceler- 
ation components in a radial direction 
of the record. 

Figure 3 shows the player when pulled 
out from its housing, detached from the 
car. 

To start the record, one presses a tab 
protruding from the left side of the 
pickup armj thus disengaging the arm 
from its resting position, and moves the 
arm to the right until it hits a stop. Now 
the pickup is automatically set down on 
the lead-in spiral of the record, and the 
turntable starts to rotate automatically 
too. This mode of operation makes it 
possible for the driver, once familiar 
with his instrument, to place a record 
on the turntable and start playing it 
without having to take his eyes off the 
road. Thfi record eannot be damaged by 
sliding the arm across it because the 
arm is rigid in a vertical plane and the 
only force asserted by the stylus against 
the record is the spring pressure of 2 l / 2 
grams, which will not produce an audible 
scratch on the record. 

The player mechanism is mounted on 
a specially-designed rubber shockmount 
system which has a sufficiently low natu- 
ral period to filter out harmful shocks 
and vibrations, at the same time prevent- 
ing these from being translated into 
torsional components in the plane of the 
record. The most vehement acceleration 
or deceleration of the car, or driving 
over bad road conditions will not cause 
the stylus to leave the groove or create 
any audible effect. 

A great deal of attention had to be 
paid to the constancy of speed. The 
possibility of wow has been eliminated 
by the type of drive applied to the tnrn- 
table, and variations in speed due to 
supply voltage changes have been taken 
care of by the use of an a.c. induction 
type motoranda 60 -cycle vibrator which 
provides substantially constant turntable 
speed for primary voltage variations 
from 10y 2 to 16 volts. 

The player contains a half- in eh -high 
record storage compartment for six rec- 
ords (equal to a maximum of 12 hours 
listening) in the bottom of the player 
where a spring and pressure plate insure 
that the records will stay flat, even under 
the maximum temperatures encountered 
in the car (such as when parked in the 
sun with windows closed). A separate 
storage compartment for an additional 
25 records will also he made available. 

The cartridge employed has been spe- 




To the Williamson specification 



PARTRIDGE 

W.W. F.B. 



The WAV. F.B. follows 
exactly the original design 
and specification of Ti, J k 
WiJliamson in Wirt; less 
WorJd Jon. 1947, II is avail- 
able in a wide range of 
impedance:^ covering full 
audio lrcpucncy range wiih 
lowest distortion. Secondary 
windings arc brought oui 10 
eight scp.iratc sections of 
equal impedance. Power 
Rating 16 watts, continuous 
steady tone. 



Price 



$27' 



75 



net 




The Partridge Range 

Specification arid prices of the full rangc^ some of 
which are iUtisiroied right, and name of your local 
distributor. iivrijlabh' from: 

Partridge Transformers Led. 
0/0 British Electronic Sales Co- Inc. 
23-03 45(h Road, 
Long Island City I . N-Y- 

PARTRIDGE TRANSFORMERS LTD. 

TOLWORTH SURREY ENGLAND 

CIRCLE 63 

^JIIIIIirEJ-IIIIILii tinlllllFJ rjj tl«J L>41 t« E4illllrL.4 ■IIIILnllllM tJ ljllllllllirE4ll||Il||||l||||LI-| bCJIIIiri^|l|rElHIII[r«^IIIILEIl1||LLtfeiiiJHIII l_!= 




And 



ncuu t . . 
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Reprints of articles which appeared in AUDIO 
from July 1952 to June 1955. 124 pages of arti- 
cles of greatest interest to the serious hobbyist 

The AUDIO ANTHOLOGY and 2nd AUDIO ANTHOLOGY 

are no longer in print. 

— CUT OUT — MAIL TODAY! 



| Book Division, Deph 10 | 

| Radio Magazines, Inc., | 

J P. 0. Box 629, Mineola, N. Y; f 

1 Gentlemen: Enclosed rs □ check □ money order for $ Please send rne | 

| copies of the 3rd audio anthology (paper cover) @ $2.50 each | 

| copies of the 3rd audio anthology (board cover) @ $3.50 each 

I Name (please print) . | 

= Address * ....... * . . \ 

I City - Zone State f 

rrriiiiiiii:iiiiMiiiiiiuiiiiiiimiiiiiiFiiiilii^ 
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WORLD FAMOUS QUALITY 



At All leading Hi-Fi Dealers 
Write for Complete Information 

KINGDOM PRODUCTS, Lid. 
.23 Park Ploc«, New York 7 t N. Y. * WOrth 4-8585 

CIRCLE 64 A 



JF YOU ARE MOVING 

Please notify our Circulation Department 
at feast 5 weeks in advance. The Post 
Office does not forward magazines sent 
to wrong destinations unless you pay ad- 
ditional postage, and we can NOT dupli- 
cate copies sent to you once. To save 
yourself, us, and the Post Office a head- 
ache, won't you please cooperate? When 
notifying us, pJease give your old address 
and your new address. 

Circulation Department 

RADIO MAGAZINES, INC. 

P. O. Box 629, Mineola, N, Y, 



dally developed for this use in coopera- 
tion with Share Brothers, aud is of the 
ceramic type. The frequency character- 
istic of the cartridge is such that when 
pi ;i yi ng th e n e w a u toi n obile recor ds 
through a Sal amplifier j the resulting 
response will he substantially uniform 
between 50 and 10,000 cps. 

The output of the ceramic cartridge is 
sufficient to play it through the audio 
portion of the automobile radio without 
need of a preamplifier. The audio section 
of the automobile radios for all 1956 
C h r y si er C or p or a t ion cars h a ve b ecn 
modified to take advantage of the record 
player fidelity and are also provided with 
a five prong jack for connection to the j 
record player. 
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INTERESTED IK HI-FI? First complete 
book, 1G0 pages on why, what, and where to 
buy high-fidelity equipment, Fully describes 
basic elements oC a high-fidelity system. Only 
£1.00 postpaid. Audio Fair Publishers. Dept. 
H ti7 W. 44th St., New York 3(3. N. Y. 

WANTED: Vertical transcription Send for 
list. James Orlando, Bickers on Run Pa. 

TRULINE. (he NEW REPRODUCER ARM 
as seen in the- Electro-Voice and Cook Labora- 
tories exhibits, New York Audio Fair. AUDIO 
SPECIALTIES, 131G7 Steel Ave,, Detroit 27, 
Michigan, 

BROCINER preamp control unit. A-100 — 
C A-2 Id m a hoga ny en bi □ et , $G 0. Apt. 3 M , 
34-35 701 h St.. Jackson Heights 72, N. Y. 
IL 7-SG4S. 




C£(.£i If Ji A £ mm 

INDISPUTABLY... 

the world's best 



' Ask about the 
new CM 51 
shown here 
(only 4 V2 " 
high), and (he 
famous U47M. 
Write for com ' 
plete details. 



microphones 



Sole 0,S. Inlporlert 

jfl^MERICAN 
FLtTE. INC. 
CIRCLE 64B 



Dept. A 
7 Park Ave. 
New York 1 6> 




N. Y 



—CLASSIFIED— 

Ratfji K>fi per wortf per Insertion for 1 Dti«>m«WfUl 
advertisements; 25* per word for conrnxarefal tfttt- 
thtmtnh. Raiei are nflt T and na dlsw;nto nUl U 
alf&wed. Copy mort be accompanied by ftmfttanu In 
full, and must rmh tho New York 1 ffiw by th« 
first Of trie month precedlno the data of iBue. 



THE AUDIO EXCHANGE 1ms the largest 
selection of new and fully guaranteed used 
equipment. Catalog of uned euuipment on re- 
Muesi. Audio Exchange, Dept. AE, 159- IP Hill- 
side Ave,, Jamaica 32, \\ Y. OL S-01I5. 
AUDIO EXCHANGE EXCHANGES AUDIO 

25-50% DISCOUNT. Factory -fresh gunr- 
leed LP records, 60 <i and up ; send 20 e for 
calnloguo. SOUTHWEST RECORD SALES, 
Dept. A. 1108 Winbcrn. Houison, Texas. 

G-E Jem en t Br oad-Ba n a FM An ten na s. AH 
shunless aluminum. $10. 05 ppd. Wholesale 
Supply Co., Lunenburg 10, Moss, 

J I IGH-FIDEL IT Y S PEA K 15 R S RE PAT RED 

Amp rite Speaker Service, 
70 Vesey St., New York 7, N. Y, BA 7-25S0 

VARITYPING Composition, DSJ, IBM, 
puste-up. ruled forms, advertising layout and 
technical matter in English and foreign 
languages, Catherine Rein, 874 Broadwav at 
18th St,. New York. GKamercy 7-5720. 

Splices in a wink ! NO SCISSORS 1 NO 
RAZOR BLADES ! with GIBSON GIRL TAPE 
SPLICERS. Diagonal-cuts tane ends and trims 
splice edges with the "Gibson Girl" shape. 
Model TS-4, SS.50 list. Model TS 4 Deluxe, 
1 1.50 list. At your dealer or write ; ROBINS 
INDUSTRIES CORP,, Dept, AU. 41-08 Bell 
XUvfL. Bayside <fl, N, Y. 

FOR SALE : Two Ampex 350 recorders ; one 
Full-track 7 Vs- — 15 ips, two-ease portable 
with Amp ex 5038 Monitor Amplifier, $1050; 
one t% — 15 ips. rack mount/ $£50, J. M. 
Fdelmun, M. D.. 333 Laurel Sr., BMton Rouf^e. 
La. Phone 2-GSOL 

RECORDING STUDIO CLEARANCE. 
Information and prices sent upon reouest. 
He co Art Sound Record in^ Comoanj', 1305 
Market St.. Philadelphia 7. Pa. 

FOR SALE: HEWLETT-PACKARD AUDIO 
OSCILLATOR. Model 200S, Like new in 
original carton, $100. J. M. Edelman, M, D., 
3^:^ Laurel. Raton Rouge, La, 

WANTED : Used equipment for personal 
system. Tape recorder, speaker, < unliable, etc. 
Send specifications, condition, and price to 
Lt. Nowicki, Box 2034, Larson A.F.B., Wash- 
ington. 

FOR SALE: Presto RC-IO-U recorder 
(three motors, hysteresis motor on capstan), 
000-A-1 Amplifier, revohnion covin tor. all on 
4-ft rack on casters : E-V G45 microphone, 
st nnd. Little used, all in excellent condition. 
SHOO value for $725. W, Solm^pin. -1904 
Foster Ave., Brooklyn 3, N, Y, Pimm} TNger^oll 
2-211S (eveuin^). 

MANUFACTURER'S SURPLUS 
Build your own Electronic Organ from these 
basic units: <>0-note triple-stacked shunt key- 
ing mechanisms, octave- wired isolating resis- 
tor to ench palladium contact, pare© types 
available : Great S\ 4'. dimensions 5" 

wide. 2y," hi-h. long ; Swell 8 1 , 4', 2 2/-^, 
dimensions 3VV y wide, :i\ J A " high. 36" Ioiik ; 
Single Manual 16', 6 1 ', V includinc; 12 pedal 
bass notes, dimensions 4" wide, >V high. 3G" 

long; keying mechanisms $10,00 eacli. 

Tone generator sub-assemblies consisting of 
twenty -one 400 - and (iUO-volt capacitors and 

fifteen resistors $ .50 each. 

Minxhall Organ. Inc.. Brattlehoro, Vermont. 

CO N CIO R TON E model 1502 recorder, single- 
track, hysteresis drive, 7V 2 and 15 ips, in fi02 
case with NAB hubs and one 10 Vi" iwl. like 
new condition and factory checked in Septem- 
ber, $2!>5 FOB Omaha, Chas, F. Craig, 3S02 
Grand Ave., Omaha 11, Nebr. 

FOR SALE: Fair child preamplifier <*50 CL 
excellent condition. Eugene Browne. -14 
Clement Ave.. West Roxbury, Massachusetts. 

MASCO "Sound Reel" Tape Recorder, Model 
^26. Dtml speed, 3% and 7% ips. Dual track. 
Inputs : microphone, radio, phonograph. Out- 
puts : external speaker, telephone line, ad- 
ditional amplifier. Era sure- pro of recording 
juiKh burton, mouitorvne; switch, automatic 
equalisation. Complete with ciystal mike, 
cables. Table model, easily carried. $95, Xr, 
Lailin. Chemistry Dopt,, Tiilaue University, 
Xew Orleans, La. 
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PROFESSIONAL 
DIRECTORY 



CINEMA'S 

TAPE AND FILM 



eaausser 





Noise & program erasure. Use the best. 
Cinema's Bulk-Tank Type Degausser 9205. 
Economically priced. Buy yours today. 



CINEMA ENGINEERING CO. 

SfvrStQH iteO't'O'jt COJlPOSATrOM 
MOfl CHESTNUT STREET - Ella BAN IS, CALIF. 
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HIGH-FIDELITY HOUSE 

Most; comptefe stock of Audio 
components in the West 
Phone: RYon 1-8171 
536 S> Fair Oaks, Pasadena 1, Calif. 
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the finest in Hi-Fi 
featuring Electffitfricc. < 

HtGH FIDELITY COMPONENTS 

UM SOUND 

Efr^SB CORPORATION 

820 W. Olympic Blvd. ■ LA. 15. Calil. ■ HI 7 0271 
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CANADA 
High F idelity Equ ipment 
Complete Li ne* ♦ Com plete Serrloo 
Hl-FJ Recordi — Componantj 
xuJ Accoofloriei 

£lectr<>1Joice 

^ SOUND SYSTEMS 

141 DON OAS ST. WEST. TORONTO, CANADA. 
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IN MEMORIAM 
IRVING COLIN 

The Recall of an Executive 

On I'riday night, November 4th, 1955, 
Irving Golhi, President oi' University 
Lou<lspo;ikr>rs, Itk'., passed ;n\;iy. 

Irving Oolin vjhfc more than merely a 
successful businessman ... he was an 
Exceptive worthy of the title, a man who 
could lead others and remain unchanged 
by the experience. He was a young mrji, 
only 46; but he led a full life. He had 
gained recognition from his fellow man 
and the love and respect of his family. 
One could count ovjly friends among the 
acquaintances of this man wlmse shadow 
eruss^d the paths uf jiuuiv. 

Irving Golin was an unassuming man. 
It is doubtful whether he appreeiafced 
the stimulating effect of his personality 
upon others. He was a r esc r vo i r of 
strength to many; an inspiration to all 
who had the good fortune to know him. 
His trademark^ a broiid, winning smile 
and homespun philosophies, never oi;ce 
left him during the la3t and most trying 
year of his life. Ahvays tolerant of the 
problems and troubles of others, lie 
carried his own with dignity and in 
silence. 

His imprint in the affairs of his com- 
munity and the philosophies of his busi- 
ness is indelible. Those who knew him 
will never forget him; those who loved 
him cannot. 



GIBSON GIRL TAPE SPLICERS 
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STEREOTAPE 

a new line of pre-recorded tape 
devoted entirely to 
two channel stereo-blnaural 
write for free catalog 
demonstration test tape $2.00 p.p. 

STEREOTAPE 
5607 mclrosc avc, hoftywood. caL 
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F I D E L I VOX 

RECORDED TAPES 

THE L-O-N-G-f-S-T HOUR OF SOOTHING 

CATHEDRAL ORGAN BACKGROUND MUSIC 

Moderate Cost • Aloll Order » Froc Del ails 
ELECTROSONIC, 7230 Clinton. Upper Darby 3. Pa 
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quality control of 



JIM LANSING , 



speakers by 
BZ testing 



subjected to lines of 
force, the current flow* 
Ing through the wire. 
Tnrs total relationship 
(Bl factor) can be meas- 
ured by applying a volt- 
age to the voice coil 
and measuring the force 
exerted by the dynamic 
assembly. 

In the Signature BZ test- 
er a speaker's ability to 
support a known weight 
is read directly on a 
calibrated watt meter. 
No other commercially 
p-oduced speakers have 
a higher Ul factor than 
da Signature units with 
their edge-wound wire 
ribbon 4" voice coils. 
And, before being re- 
leased, every Signature 
Speaker must meet the 
same high standards. 



JAMES B. LANSING SOUND. INC. 
manufacturers of precision transducers 
2439 FLETCHER DR. LOS ANGELES S9, CALIFORNIA 



One of the final Inspec- 
tions given all Jim Lan- 
sing Signature Speakers 
Is made with a Bl test- 
er. This Instrument gives 
a direct, accurate meas- 
urement of each unit's 
electrical quality. 

Magnet size and flux 
density alone do not de- 
termine speaker efficien- 
cy. The force available 
to move the dynamic 
assembly In any speaker 
is proportional to; - the 
flu* density surrounding 
the vo/ce coil, the length 
of conductor uniformly 
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WHOSE 



TURNTABLE 

WAS THE HIT 
of the 

AUDIO SHOW? 



J 



Turn to 
Page 68 
For The Most 
Important 
Turntable News 
Of The Decade! 
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AUDIO 

SUBJECT INDEX 

1955 



AMPLIFIERS 

— , Edgar m. Vtilchur. Apr. 34. 
Amplifiers and Preamplifiers, a 40- page 

section, C. G, McProud> Jan. 23, 
Ampll Her uses cheap output transformer; 

Nathan Grossman and William Hell man, 

Aup. 11. 

Back to class B for home use; Joel Julie. 
M«r. ID. 

Effect of cathode capacitor on push-pull 

output stage; Robert M. Mitchell. Nov si. 
High -gain transistor amplifier; James J. 

Davidson. Oct. fi(>. 
High-power low- distortion amplifier; Bruce 

DeFaliua. Juno 13. 
New amplifier-speaker system; Curtlss II. 

Schaefer. July 13. 
Novel tape recording amplifier; Arieh P. 

Fischmann. Juno 24. 
Point-contact transistor audio amplifiers ; 

Richard F. Schwartz. July 22, 
Quality amplifier for the home. Albert 

Pre is man. Slay 15. 
Small 10- watt package of high quality, 

Harold Heed. Apr. 26. 
Sound system for multiuse auditorium, 

Thomas It, Hughes. Dec. 17. 
What's all this about damping V Norman 

H. Crowhurst Sept. 17. 

AT HOME WITH AUDIO, Lewis C. Stone. 
JIar. 20; Juno 18; Oct. 28; Dec. J8. 

AUDIO CLINIC, Joseph Giovanelli. Nov. 32; 
De<i. 31. 



AXj'DIO shows 
Alta Fidelidad in Mexico, Otto Mayer- 

Serra. Nov. 20. 
Japan goes Hi-Fl> Warren Birkenhead. 
Fob. 22. 

Mexico's Hi-Fi Fair, Leonard Carduner. 
De<:~ 23. 

Audio Society, I'ough keeps le ; Charles R. 
Doty. Feb. 24. 



AUDIO TECHNIQUES; R. S. Houston. Feb. 
27. Briggs concert, Technical aspects of 
the; 1\ J. Walker. Nov. 30. 



BROADCASTING 

Audio Techniques ; R. S. Houston. Feb. 27. 
Care of jacks and patch cords; Eugene F. 

Coriell. Aup. 20. 
Simple design for station -built console; 

C. M. Esmonds. Apr. 21. 
Uses and abuses of the VU meter; Oliver 

Berliner, Nov. 81. 



CALCULATIONS 

Frequency response circle diagrams; Olan 
E. Krnse. Mar. 33. 

New approach to electrical resonance; N> 
H. Crowhurst. Fob. 28. 

Scaling — an aid in circuit analysis; Edgar 
D, Morgan. Fob. 26. 

TJn i <l ue relationships; Norman H. Crow- 
hurst Oct. 



ELECTRONIC ORGANS 
Tlie new Miushall organ; Richard H. Dnrf. 
Soiit. 2.1. 

The Schober electronic organ ; Richard H. 
Dovf. Dec. 



ENCLOSURES. Loudspeaker 

Constant- width folded exponential horn 
(The CW horn); D. P. Carlton, Nov. 1* 
"Patrician" gets a home workout; Cullen 
H> Macpherson and Roy C. Carlson 
Oct. 37. 

Tuned-pipe enclosure for bass enhance- 
ment ; Raymond H. Bates. May, 18. 



EQUIPMENT REPORTS 
Acoustic Research ATM speaker; Oct. 74. 
Bard Orthosonie pickup arm ; Due. 40. 
E~J phono arm; Apr. 40; May 59. 
Browning 1^300 tuner; Slay 34. 



Collaro transcription Luni table; Nov. 40. 
Craftsmen Solitaire amplifier; May 51. 
CreBtwood 304 tape recorder; Juno 60; 

Sept. 38. 
Dual record player; Juno CO. 
Electro-Some Laboratories pickups ; Dec. 

as. 

Electro -Voice GC6 microphone \ May . r >8. 
General Electric A1-D01 record Alter ; Apr. 
48. 

Harman-Kardon "Festival" tuner-amplifier; 
Jan, 01. 

Harman-Kardon "Trend" amplifier; Oct. "4. 
Kingdom-Lorenz speaker line; Nov. 46. 
Mcintosh MC-30 amplifier, C-8 preamp; Apr. 
44. 

National ''Criterion*' tuner; Oct. 74. 

Panasonic 8-in, speaker ; Dec, JO. 

Pennron CT-1 tape recorder; Mar. 40. 

Pilotone AA-420 amplifier; Feb. 32. 

Pilotrol PA-D13 control unit: Juno 60. 

Presto Pirouette turntable; Dec. 30. 

Radio Shack "Realist" tuners and ampli- 
fier; Feb. 30. 

Rauland HF-135 and TV tuners; Nov. 46. 

Rek-O-Kut turntable line; Mar. 88. 

REL "Precedent" tuner; July 27. 

Rex- A record chancer : May SO. 

Sargent Rovment 80S tuner ; Feb. 84. 

H. IT. Scott 710A turntable; Oct. 74. 

Sherwood S-1000 amplifier; Nov. 50. 

TechMaster preamplifier ; Mar. 36. 

Triad amplifier kits; Sept. 38. 
Flctcher-Munson again; Norman H. Crow- 
hurst. Nov. 28. 
Frequency response circle diagrams ; Olan 

E, Krone. Mar. 33. 



FANTASY 

Audio and the dragon pup; Eleanor Ed- 

wards. May 26. 
Dnnguad expert looks at Hi Fi ; George 

L> AugSpUrger. Aug. 18. 
Feedback. Negative; Edgar M. Villchur. Juno 

n. 

Hi-Fi Standards; Edgar M. Villchnr. Nov. 
40. 



HEARING 

The aeons t le ea rs ct— a ne w approach to 
conference applications; D. D, Jones. 
Oct. 43. 

Artificial oar for measurement of headset 
response ; Chandler Stewart. May 28. 

How do we hear? Charles E. White. Sept. 
20. 



INDUSTRY 

Record dealer views the stylus problem ; 
Sam Goody. Oct. 32. 

Sound engineer at work; William H. John- 
son. July 24. 

Success found in "sound 0 principles; Bert 
Ennis. Jim. 18. 



LAW 

How long is "permanent" employment? 

Albert W. Gray. Dec. 22. 
Necessary featurers for design patent; 

Albert W, Gray. Sept. 3G. 
Patent Hiw changes in the 1952 statute; 

Albert W. Gray. May 27. 
Validity of sound truck restrictions; Albert 

W; Gray. Auk. 17. 



LOUDSPEAKERS 
Commercial acoustic suspension speaker ; 

Edgar M. Villchur. July J8. 
CW-horn — constant width folded exponen- 
tial horn; D, P. Carlton. Nov. 17. 
Design of Biflex loudspeakers; Alexis Bad- 

maiefT Nov 24. 
Electrostatic loudspeaker; Lloyd J. Bobb 

and Edwin C. Gulick. S<rpt. 22. 
New ampiijier-speaker svstem ; Curtlss R. 

Schaefer. July 13. 
"Patrician" frets a home workout; Cullen 
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BASS 
BOOSTED 

CRYSTAL MICROPHONE 

A revolutionary new mi- 
crophone which accentu- 
ates pleasant low voice 
and instrument loncs, com- 
pensates for bass deficien- 
cies of audio equipment, 
and minimizes 60 cycle 
hum. 

Acoustically amplifies fre- 
quencies between 40 and 
150 cps up to 12 dL\ with 
fingertip frequency coiv 
troL Patent Pending. 





your dealer or write: 
ps & Company, Inc. 
Valley Stream, N. Y. 
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RIGHT! 

IT'S THE 
REMARKABLE NEW 

TURNTABLE 

by 

FAIRCHILD 

. . . Naturally 

Coming Next Month! 

For Pre- Release Information^ 
Mail This Coupon Today! 

Fairchild Recording Equipment Co. 
9th Avenue & If 4th St. 
Whilcstonc 57, N. Y. 

YES, please rush me advance data on (he New 
Fairchild Turntable! 

Namt, 

Address,. „..„ 

City.. 



Zone Stale, 
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DUST FREE 
RECORDS 



sHD-nm 

CLIP ON 

NEGLIGIBLE 
WEIGHT 

LASTS 
FOREVER 

Enjoy static-free and dust-free record- 
ings. Retain the original background 
level of your records. EBY'S STAT I- 
MUTE neutralizes dust attracting static. 

• NO BRUSHES 

• "° SPRAY 0Q 




• NO RAGS 



EBY 



Dept.-A 
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Automatic Intermix 



M, 



1 



.any components are involved in the per- 
formance of your music system. Being sure of 
your record changer is winning half the battle. 
And you'll know the difference, too. 

If your system is capable of reproducing tones 
below 40 cycles you'll recognize the RC-54 be- 
cause of its freedom from rumble growL If 
you're a musician you will note that the pitch 
is correct and constant— because the speeds are 
accurate and there is no variation to cause wow 
and flutter. 

But musician or not, you will marvel at the 
gentle respect the RC-54 has for your records 
. . . the fast, 7-second change cycle, regardless 
of record speed . . . and the smooth, quiet opera- 
tion that tells its own story of precision. 




Whether you are planning tc replace an obsolete 
unit or to include it in a new system, you will 
find it easy to fit into small space because of its 
smaller mounting deck. 

You will particularly welcome the fact that the 
RC-54 is now supplied with a pre-cut mounting 
board, power cord and audio connecting cord 
thereby making it possible for anyone to install 
it within a matter of minutes. # 




See the RC-54 at your Sound Dealer or write for complete specifications to Dept. 
ROCKBAR CORPORATION • 2)5 Bast 37tb Street, New York 16, N, Y, 



u r u 1 1 1 



Also available on hardwood 
hase in Mahogany or Blond 
finish — options J. 
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RESPONSE, RUGGED NESS and VERSATILITY 

Engineers and Management both want 





I fntessldial 
j Mlcraghonei 
tor TV 

1 1 



Serving Stations Coast to Coast 

DAY-IN AND DAY-OUT 

You're ahead in every feature when you use Electro- 
Voice Microphones. For the engineer. ..this means 
easier, better set-ups; high sensitivity; high signal- 
to-noise ratio; stable, wide-range reproduction; 
trouble-free operation; utmost versatility and con- 
venience. For management., .this means positive 
performance; more in-service, less out-of-service 
time; greater economy. 

All models have the exclusive E-V indestructible 
Acoustalloy diaphragm. Slim-Trim models also 
, have integral blast and wind shield. No closely as- 
sociated auxiliary amplifier equipment is required. 
Each microphone is guaranteed to be within its 
very close tolerance specifications. In addition, E-V 
manufactures a full line of accessory microphones 
for intercom, paging and utility applications. 



Send for 
new TV ABC 
Microphone 
CMafag 113 




ELECTRO-VOICE, INC. • BUCHANAN, MICH, 

Export: IS E. 40th St., N. Y. 16, U.S.A. Cables; Ar/jb 






Model 666. Variable D - Cardloid* Response 40 to 15,000 cps. 
Output level -55 db. Provides high front-lo-back discrimination. 
No proximity effects. TV gray. Weighs only 11 oz» 
list Pric* $245. 

Modal 655C> New Slim-Trim. Response 40 to 20,000 cps. Output 
level -55 db. Omnidirectional. Easily concealed In studio props. 
TV gray. 1-in. dlam. Llct PrJca $200. 

Model 654. Slim-Trim. Response 50 to 15,000 cps* Output leveJ 
-65 db. Omnidirectional. Impedance selector. TV gray. 1-ln. 
dlam. Llif Prlca $95. 

Model 646. Lava lie r-type. Response 40 to 10,000 cps. Adjustable 
for chest use. Output level -55 db. Omnidirectional. TV gray. 
1-in. diam. Weighs only 7 oz, Lift Price $140. 

Model 665. Variable D* Cardlold. Response 50 to 14,000cps. Out- 
put level -55 db. Unidirectional. Impedance selector. TV gray. 
Us! Prico $130. 

Modal 650. Response 40 to 15,000 cps. Output level -43 db. 
Omnidirectional. Dual-type external shock mount. Impedance 
selector. TV gray or satin chrome. Usi Prico $150. 

Modal 635. "Workhorse" of the industry. Omnidirectional. 
Response 60 to 13,000 cps. Output level -55 db. Impedance 
selector. TV gray or satin chrome. Lltl Prico $75, 

FUIL PROFESSIONAL DISCOUNT APPLIES 

♦E-V Pal. Petid. 



